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ABSTRACT
An experimental investigation of the heat transfer behavior of the
near equilibrium transpired turbulent boundary layer with adverse pres-
sure gradient has been carried out. Stanton numbers were measured by an
energy balance on electrically heated plates that form the bottom wall
of the wind tunnel. Mean temperature profiles were measured by a 0.003
inch diameter Chromel/constantan thermocouple probe.
Two adverse pressure gradients of the form u ~ xm (m < O) were
studied. Two types of transpiration boundary conditions were investigated:
(1) constant F = m"/p~u and (2) constant Bh = F/St . The concept
of an equilibrium thermal boundary layer was introduced. It was found
that Stanton number as a function of enthalpy thickness Reynolds number
is essentially unaffected by adverse pressure gradient with no transpira-
tion.
Shear stress, heat flux, and turbulent Prandtl number profiles were
computed from mean temperature and velocity profiles. It was concluded
that the turbulent Prandtl number is greater than unity in near the wall
and decreases continuously to approximately 0.5 at the free stream. In
the log-region, the turbulent Prandtl number was found to be a function
primarily of the pressure gradient; transpiration has relatively little
influence. Increasing the adverse pressure gradient decreases the tur-
bulent Prandtl number in the log-region.
Prediction of selected experimental runs was accomplished by a finite
difference computer program. The turbulent Prandtl number model for the
inner region was
C2
Prt = C1 -e ' 
rn
while the outer region model was
Prt = 0.5 + bl[l (y/6)2 ] .
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A van Driest length scale
Ah non-dimensional heat transfer sublayer thickness, see
A~h ~ Equation (7-18)
b,b1 constants
Bf = F/(Cf/2) , momentum blowing parameter
Bh = F/St , heat transfer blowing parameter




Cf/2 : To/p u2 , skin friction coefficient
(Cf/2)cp constant property value of Cf/2
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~ffl functional relationship
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F1 see Equation (2-22)
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Gh A4/A3 , defect enthalpy shape factor
xii
H = 61/e , velocity shape factor
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i static enthalpy at free-stream
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k thermal conductivity
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P static pressure
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~q" ~ heat flux
'"O ~ wall heat flux
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u',v',w' components of fluctuating velocity
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In recent years, the transpired turbulent boundary layer has
aroused considerable technical interest. It has been well established
that blowing is an effective means of protecting a body from a hot fluid
environment. Examples of this are found in turbine blades and rocket
nozzles. Suction can be used to provide boundary layer control on high
lift devices. Aside from the many important practical applications of
the transpired turbulent boundary layer, any information that leads to a
better understanding of the transpired turbulent boundary layer will be
a significant scientific contribution.
Since 1967, the Heat and Mass Transfer Group at Stanford University
has been actively engaged in an experimental and analytical program to
study the transpired turbulent boundary layer. Simpson [1] reported on
the hydrodynamic behavior of the constant pressure layers, and Moffat [2]
and Whitten [3] reported on the heat transfer behavior of the same flows;
Julien [4] and Loyd [5] studied the hydrodynamics of accelerating flows,
and Thielbahr [6] and Kearney [7] studied the heat transfer behavior of
the same flows. The above work has been summarized by Kays [8]. The
present study is concerned with the heat transfer behavior of decelerating,
or adverse pressure gradient, transpired turbulent boundary layers, and
is a logical extension of the earlier work done by the Heat and Mass Trans-
fer Group at Stanford. Coincident with this work, Andersen [9] studied
the hydrodynamics of adverse pressure gradient flows.
Only one experimental study of the transpired turbulent boundary
layer with adverse pressure gradients has been reported in the literature.
McLean [10] investigated strong adverse pressure gradients with blowing,
with primary emphasis on the onset of separation. McLean's [10] initial
velocity was 155 ft/sec with a linear decrease in the streamwise direction.
The term transpiration is used to indicate that the normal component
of velocity at the wall is non-zero; blowing and suction indicate mass
injection into and out of the main flow, respectively.
1
Velocity profiles were measured with a pitot probe and skin friction was
determined from Stevenson's [11] law of the wall. Stanton numbers were
measured but no temperature profiles were taken. Seban [27], Moretti
[28], Perry [12], and Hatton [13] reported Stanton numbers for adverse
pressure gradient flows but with no transpiration. None of the above
heat transfer studies drew any conclusions about the effect of pressure
gradient and/or transpiration on the turbulent Prandtl number.
The objectives of the present study are as follows:
1. Provide Stanton number and temperature profile data for near equi-
librium flow conditions that would serve as a standard of comparison
for future turbulent boundary layer prediction methods.
2. Ascertain the influence of the combined effects of adverse pressure
gradient and transpiration on the Stanton number for the turbulent
boundary layer.
3. Determine turbulent Prandtl number variation in the boundary layer
(from mean profile measurements), and ascertain the influence of
adverse pressure gradient and transpiration on the turbulent Prandtl
number.
4. Develop a turbulent Prandtl number model that would allow one to pre-
dict heat transfer to the turbulent boundary layer under the influence
of adverse pressure gradient and transpiration boundary conditions.
2
CHAPTER 2
BOUNDARY CONDITIONS: SURFACE TEMPERATURE,
FREE STREAM VELOCITY AND TRANSPIRATION RATE
In designing a heat transfer experiment which is not directly rela-
ted to a particular hardware application, the experimenter must choose
the boundary conditions he would like to investigate. Boundary conditions
in this sense refer to the streamwise variations of surface temperature,
free stream velocity and transpiration rate. There exists an infinite num-
ber of possible choices for each of the above three boundary conditions,
and the experimenter must choose carefully in order to gain the maximum
amount of information from his experiment.
The outer 90% of the boundary layer responds slowly to changes in
boundary conditions. Consequently the influence of a change in boundary
conditions would be felt far downstream from where the change occurred.
This slow response of the boundary layer would make interpretation of the
data more difficult and might mask some of the more important results.
On this basis, boundary conditions which produce rapid changes (over short
distances) in Stanton number and mean temperature profiles were rejected,
including: step changes in surface temperature, free stream velocity and
transpiration rate as well as adverse pressure gradients strong enough to
cause separation.
The thermal boundary layer is directly influenced by the mean veloc-
ity profile and the fluctuating velocity v' through the term F7-r.
Hence, it seems natural to consider the momentum boundary layer first in
designing a meaningful heat transfer experiment. Since the outer 90% of
an equilibrium momentum boundary layer has defect-similarity, it was de-
cided to restrict this study to equilibrium (or at least near-equilibrium)
flows. The problem of how to construct an equilibrium momentum-boundary
layer and an equilibrium thermal boundary layer will be discussed in sub-
sequent sections.
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2.1 Velocity Defect Similarity
Clauser [14] first introduced the concept of an equilibrium momentum
boundary layer. He defined this as a layer in which the defect velocity
is an unique function of y/6, i.e.,
u - u
UT f (Y/6) * (2-1)
Since the momentum boundary layer thickness is ill-defined, Clauser [14]
replaced 6 by a new thickness parameter Ac defined by
1u -u
Ac - u d(y/6) .(2-2)
T
Therefore, (2-1) can be equivalently written as
u - u
= f1 (Y/A (2-3)
A shape factor describing the defect velocity profile was defined as
Gf o (u. u )d(y/6) . (2-4)
0
From (2-3) and (2-4) it follows that an equilibrium momentum boundary
layer has a constant value of Gf. It should be noted that Gf is only
approximately constant for an equilibrium flow, since the inner 5-10% of
the momentum boundary layer does not have defect similarity.
2.2 Temperature (Enthalpy) Defect Similarity
Equation (2-1) can also be written as
+ +
u - u = fl(y/6) . (2-5)
By analogy with (2-5), let us propose a defect temperature law of the
form
T - T = f2(Y/A) (2-6)
4
where A is the thermal boundary layer thickness. The validity of this
proposed defect temperature law must be verified experimentally, and this
will be done in CHAPTER 5. In order for this defect temperature law to
be valid for high velocity flows or flows with chemical reactions, a more
general defect enthalpy law is proposed.
Id I - I f2 (Y/A) . (2-6a)
Following Clauser [14] one can define two thickness parameters that are
related to the defect enthalpy profile by
1




A4 = Af (I - I+ )2d(y/A) .(2-8)
0
It can be shown that the relationship between T and I+ is
i
+
1 (T+ E po (Cf/2)3/2 +2)1 - E/2 ( 2 Po St u . (2-9)
For the range of velocities considered in this study, T+ and I+ are
essentially identical.
From (2-7), it is obvious that one can replace the ill-defined ther-
mal boundary layer thickness with a more useful thickness parameter A3.
In this study, all defect enthalpy profiles will be shown as a function
of y/A3.
A defect enthalpy profile shape factor can be defined as
A44
Gh = A (2-10)3
If outer layer similarity exists for the defect enthalpy, then Gh should
be approximately constant. In this study, the equilibrium turbulent ther-
mal boundary layer is defined as a boundary layer for which the defect en-
thalpy is a function of y/A3, in the outer part of the layer.
5
2.3 Surface Temperature Variation
The surface temperature was kept at a constant value (for a given
run) within the limits of the experimental apparatus. The temperature
difference across the boundary layer varied from one run to the next but
was kept in the range 20-3Oor in order to minimize the influence of
temperature-dependent properties.
2.4 Free Stream Velocity Variation
When Clauser [14] established his equilibrium momentum boundary
layer, a long trial and error procedure was necessary. Bradshaw [15]
concluded, from his own experiments and the earlier data of Clauser [14],
that an adverse equilibrium momentum boundary layer would be experimen-
tally established if the free stream velocity varied in the manner
u xm , m < 0 . (2-11)
Neither Clauser [14] nor Bradshaw [15] considered the effects of transpi-
ration. In a companion study to the present work, done by Andersen [9],
it was concluded that an equilibrium momentum boundary layer with trans-
piration could be experimentally established if the free stream velocity
were given by (2-11), and if the transpiration fraction F is propor-
tional to xmF, mF < O. It should be noted that mF is a function of
m, and this will be discussed in greater detail in the next section.
2.5 Transpiration Rate for Equilibrium Flows
For two-dimensional incompressible constant property flow, the momen-
tum integral equation can be written in the form:
d (u2) To (1 + +Bf) (2-12)dx ( pu f
where Bf = pVou/TO is a momentum transfer blowing parameter. Andersen
[9] demonstrated that if both B and Bf were constant, then Gf was
also a constant and equilibrium flow was established. He also showed that
if one makes three assumptions:
6
(a) ux= um
where ul and m < 0 are constants,
(b) (Cf/2)o = a Reeb
where a and b are constants and (Cf/2)o is the skin friction for
the non-transpired flow corresponding to (a), and
~~~~(c) ( ~Cf m,Re f
then the transpiration fraction F must vary according to
m
FF ~ x , mF = - (1 + m) +b (2-13)
We will now go through a similar analysis for the heat transfer
problem. The energy integral equation for two-dimensional flow with neg-
ligible density fluctuation can be written as
d (PUIo 2 )A q"(l + Bh) (2-14)dXT (P~ 0 2) 0 Bh)
where Bh = povoIo/q" is a heat transfer blowing parameter. Physically,
00 Pvo0 0
Bh represents the ratio of the transpiration energy flux to the wall heat
flux. In comparing (2-12) and (2-14), note the absence of an explicit
pressure gradient term analogous to B for the heat transfer problem.
This leads one to suspect that the Stanton number behavior will be quite
different from the skin friction behavior for adverse pressure gradient
flows.
The analysis of Andersen 19] for the momentum transfer problem
leads one to suspect that if we are able to experimentally establish a
flow for which Bh is a constant, then Gh might also be constant.
With this idea in mind, we will now proceed to determine the variation in
transpiration rate necessary to experimentally establish a constant Bh
flow.
7
In the analysis that follows, it will be necessary to make the
following assumptions:
(a) u u =U x
where u1 is constant,
-b
(b) Sto = a1 Re 1 ,
where a1 and b1 -are constants and Sto is the Stanton number for the
free stream velocity variation given by (a) but for no transpiration, and
(c) (ES) m,ReA2 fl(Bh) 
Assumption (c) implies that for a given pressure gradient, i.e., given
m < 0, the ratio of St for the transpired flow to St for the non-
transpired flow at the same enthalpy thickness Reynolds number ReA2 
is a function of the heat transfer blowing parameter Bh only. This
assumption was verified experimentally by Whitten [3] for the special case
of m = 0 and will be verified for m < 0 in CHAPTER 4.
If we further assume constant properties and constant wall tempera-
ture, (2-14) can be written as
d ReA2 u
dx St(l + Bh) . (2-15)
Applying assumptions (a)-(c), (2-15) becomes
d ReA2 u1 b
d-x- = a1 U fl(Bh)(l + Bh)xm Re1 . (2-16)
The solution to (2-16), subject to the initial condition ReA2 = 0 at
x= 0, is
(l+m
u1 b +1 1+T (
ReA = aVl If(Bh ) ( 1 + Bh) m-+'-] x (2-17)2 [1
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From the definition of Bh and assumption (b), one can write
F = Bhfl(Bh)alReA (2-18)
Substituting for ReA2 in (2-18), one finds that the transpiration rate
variation necessary to maintain a constant Bh flow is given by
mF + )19F x , mF = bl( ) . (2-19)
~~~~~219
On comparing (2-13) and (2-19), one concludes that the variation in the
transpiration fraction F necessary to produce a constant Bf flow will
also produce a constant Bh flow provided that b and b1 are the same.
Physically, b and b1 are the slopes of a log-log plot of (Cf/2)o vs.
Ree and (St)o vs. ReA2, respectively. From the data of Andersen [9]
and the data to be reported in CHAPTER 4, b = b1 = 0.25. Zero pressure
gradient (m = O) is a special case of (2-19), and this case was studied
experimentally by Simpson [1] and Whitten [3].
In conclusion, the boundary conditions that will yield a constant
Bh flow will be taken to be
m M~Fmu F , mF = b (1 + m . (2-20)
Establishing these boundary conditions should produce an equilibrium
thermal boundary layer.
Before turning to the details of the boundary conditions estab-
lished in this study, it should be pointed out that in developing these
relationships, it has been assumed that the boundary layer, the pressure
gradient, and the transpiration rate all have a common origin at x = O.
In this study, the origin of the momentum boundary layer was slightly up-
stream of the thermal boundary layer. Also, x = 0 corresponds to an
infinite free-stream velocity and transpiration rate, both of which are
physically impossible. Consequently, the actual conditions did not
exactly match the desired ones near the beginning of the test section.
The influence of the entrance effects should not drastically alter the
9
test results far downstream. This point will be discussed in greater
detail in CHAPTER 5.
2.6 Actual u, and F Variations
IL L.C..... 1 Three dierent nominal free stream velocity variations were estab-
lished in this study. They each may be approximately represented by an
equation of the form:
uco = uXl .o) . (2-21)
The nominal constants in (2-21) for the three different pressure gradients
of this study are tabulated in Table 2-1.
m ul(ft/sec) xo0 (in) xl(in)
0.00 31.1 - -
-0.15 29.2 -3 4
-0.20 29.2 -2 4
Table 2-1: Nominal constants for free stream velocity
variation
The transpiration boundary conditions considered in this study can
be expressed in the form
F = F1 (X x )
m
(2-22)
In addition to the Bh = constant flows, a series of F = constant flows
were also established. The combinations of pressure gradient and transpi-










Table 2-2: Nominal pressure gradient and transpiration
rates studied
The zero pressure gradient (m = 0), no transpiration case was part
of a series of qualification tests. Most of this study was concerned with
the pressure gradient m = -0.15 for a wide range of transpiration rates.
2.7 Identification of the Boundary Conditions
From the previous section, it is obvious that the three parameters
(m, F1, mF) nominally describe the pressure gradient and transpiration
boundary conditions. Therefore, each run will be identified by these
three parameters. For example, the run designation (-0.15, -0.004, -0.17)
will indicate u - x-0 15 , F1 = -0.004, and F x 0.17. For the runs
with F constant, the third parameter mF is not necessary. The run
designation (-0.20, 0.000) indicates u ~ x0 and F1 = 0.000
everywhere. For the constant Bh runs, a three-parameter designation is








The basic apparatus used in this study was an open-end wind tunnel.
The apparatus was first described by Moffat [2], and a description of sub-
sequent modifications can be found in References [1] and [3]-[7]. A sche-
matic diagram of the wind tunnel is shown in Figure 3-1.
The wind tunnel was originally designed for zero pressure gradient
studies of the transpired turbulent boundary layer. Subsequent studies
were concerned with accelerating flows. This heat transfer study and a
parallel hydrodynamics study by Andersen [9] were concerned with adverse
pressure gradient effects on the transpired turbulent boundary layer.
Consequently, the only major modification of the basic apparatus was to
design a new upper surface for the test channel used to create the pressure
gradient. The adverse pressure gradient is created by a series of adjust-
able slots on the top wall which removes the boundary layer that forms
along this upper surface.
Since the apparatus has been adequately described in the above ref-
erences, only a brief description will be given below, along with a de-
tailed description of any major modifications made for this study.
3.1 Main Air Flow
Referring to Figure 3-1, the main air flow enters the filter box,
with the filter material being 0.7 micron retention felt-type material.
The main air blower is of the centrifugal type and has a 2000 scfm capac-
ity at 30 inches of water. The flow-turning header was designed to pro-
vide a uniform velocity at the heat exchanger. Honeycomb is placed both
upstream and downstream of the main flow heat exchanger. This heat ex-
changer is supplied with cooling water from the Stanford University water
system. During peak water-usage periods, considerable fluctuations were
noted in the incoming water supply. Since this heat exchanger has a very
high effectiveness, the fluctuating cooling water temperature caused a
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fluctuating main air temperature. In order to damp these fluctuations, the
cooling water is first passed through two large tanks in series, each with
a capacity of approximately 5000 gal. The nominal cooling water flow rate
was 40 gal/min.
After leaving the heat exchanger, the main flow air passes through
1-1/2 inch Lhick honeycomb with 3/16 inch cell size. Following the honey-
comb and located in a constant area section 23 x 23 inches are six
32 x 32 mesh stainless steel screens. The function of this set of screens
is to remove any non-uniformities in dynamic pressure. During the prelim-
inary stages of this study, it was found that the last screen which the
air passes through had a slight crease in it. This slight crease consid-
erably affected the uniformity of the potential core in the test section
and the screen had to be replaced.
Following the screen pack, the flow enters a 4:1 contraction (over
26 inches) nozzle. The nozzle provides an almost two-dimensional contrac-
tion from the 23 x 23 inch inlet to the 6 x 20 inch outlet. The
nozzle is symmetric about both a vertical plane and a horizontal plane,
with the contraction taking place primarily in the vertical plane. In the
preliminary stages of this study, it was concluded that a separation oc-
curred at the inlet of the nozzle. Consequently, the basic shape of the
nozzle was modified to incorporate an initial contracting angle of approx-
imately 5° downstream of the last screen.
At the exit of the nozzle, a 3/16 inch wide slot was cut across the
bottom and side walls of the nozzle. Since the static pressure in the
tunnel is slightly above atmospheric, this suction slot removes the bound-
ary layer that develops in the nozzle. To insure a fully turbulent pro-
file at the first test plate, a 1/32 inch high by 1/4 inch wide boundary
layer trip is located 6 inches upstream of first test plate. There were
no trips on the side or top walls.
3.2 Test Section
The test section consists of a 6 x 20 inch rectangular cross section
duct 8 feet in length. The side walls are 1/2 inch plexiglass, the top is
5/16 inch aluminum tool plate, and the bottom wall (the actual test sur-
face) is porous sintered bronze.
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One of the side walls contains static pressure taps, which are used
in conjunction with Kiel probes for total pressure. Free stream velocity
variations can be deduced from these pressures. The side wall static pres-
sure taps are 0.040 inch diameter with a sharp edge and are spaced two
inches apart in the streamwise direction. The distance above the bottom
wall test surface is 1 inch. Every 12 inches in the streamwise direction
four additional pressure taps are provided at 2, 3, 4, and 5 inches above
the test surface, on both side walls. The function of these vertical col-
umns of pressure taps was to check the static pressure uniformity in the
vertical and transverse directions. The side-to-side static pressure
variation was found to be less than 0.002 inches of water. The pressure
variation in the vertical direction was less than 0.001 inches of water,
which is also the accuracy of the pressure measuring system. The static
pressure taps are evident in Figure 3.2.
The bottom wall of the test section consists of 24 individual porous
test plates, and they are mounted in four separate aluminum base castings.
Each plate is thermally isolated from the base casting and the neighboring
plates. The physical characteristics of the plates are as follows:
Material - sintered porous bronze
Dimensions - 18.0 x 3.975 x 0.25 inches
Particles - spherical, varying in diameter in the range 0.002-0.007
inches
Porosity - Approximately 40%, uniform within ±6% in center 6-inch
section
Roughness - maximum of 200 microinches (RMS) measured with a stylus
of 0.0005 inch radius
Thermal conductivity - 6.5 Btu/hr-ft-F, minimum
Surface emittance - 0.37 average.
Plate temperatures are monitored by five Iron/constantan thermocouples,
each located 0.040 inches below the surface. The spacing of the plate
thermocouples is shown in Figure 3.3. Each plate is electrically heated
by nichrome wires which are located in grooves on the underside of the
plate. Separate AC power supplies, both stabilized, are available for
plates 1-12 and 13-24. In addition, the power supplied to each plate
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is individually controlled by a rheostat. This allows one to vary the
power to each plate individually to maintain a uniform surface temperature.
The upper wall of the test section is used to control the pressure
gradient. It consists of a series of 24, 5/16 inch thick by 3.5 inches
wide aluminum plates. These plates are arranged on top of the side walls
such that there is a 1/2 inch space (in the flow direction) between adja-
cent plates. Each of the 23 resulting 1/2 inch wide slots is partially
covered by two 1/2 inch thick aluminum bars. One of the above two bars
is permanently fixed to the 3.5 inch plate, while the other bar is allowed
to move relative to the fixed bar. The result is to form a slot whose
width can be varied between O and 0.4 inches. A side view of the tunnel
with the slot arrangement is shown in Figure 3-4. A feeler gauge allows
the slot widths to be set to within 0.001 /inches. Wing nuts are used to
keep the movable bar in place once the slot width has been set and can be
seen in Figure 3-2.
The test section is extended 14 inches past the last heated plate.
A movable gate which slides up and down vertically is across this exten-
sion piece. This gate valve and a throttle valve at the main stream air
blower are used to control the main stream air flow rate. The function
of this extension is to insure that influence of the sliding gate valve
is not appreciably felt at the last test station.
3.3 Transpiration Air System
The transpiration air system is quite similar to the main air system.
The main difference is that after leaving the transpiration blower, the
air goes to a header and then to 24 individually calibrated rotameters.
Actually, the air supplied to a given plate can be routed to one of two
rotameters, depending on the magnitude of the flow rate. By using the two
rotameters in parallel, flow rates in the range of 0.5 to 18 scfm can be
measured. Each of these 48 rotameters was individually calibrated by
Kearney [7]. A typical transpiration compartment and plate assembly is
shown in Figure 3-5.
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3.4 Pressure Measurements
All pressure measurements were made with a STATHAM type PM-97 un-
bonded strain gauge differential pressure transducer for pressures in the
range 0-1.4 inches of H2 0. The Wheatstone bridge was excited by a stable
Hewlett-Packard model 6213A DC power supply. The output voltage from the
pressure transducer was read by a Vidar 5206 D-DAS data acquisition system
employing a digital PDP 8/L computer. The integration time was in the
range of 6-10 seconds for each pressure measurement.
The pressure transducer was calibrated with a Meriam model 34FB2
micromanometer, and was found to be linear within ±0.001 inches of H20.
3.5 Velocity Measurements
The free stream velocity was determined by a Kiel probe, side wall
static pressure taps, the pressure transducer, and Bernoulli's equation.
The technique by which the slots were adjusted to obtain a given free
stream velocity variation is described by Andersen [9]. The mean velocity
profiles used in this thesis were taken from the parallel hydrodynamics
study by Andersen [9], and were measured using a linearized constant tem-
perature hot-wire anemometer. In general, the y-locations at which the
velocity was measured differed from the y-locations at which the tempera-
ture was measured. Consequently, it was necessary to interpolate in the
velocity profile to obtain data at the corresponding temperature y-
locations. The interpolation scheme used was an average of two three-
point Lagrangian interpolations, centered about the data point in question.
The data of Andersen [9] was taken under isothermal conditions. The
corresponding data of this study was taken with a boundary layer tempera-
ture difference of 20-30°F. Consequently, some care must be exercised in
using isothermal hydrodynamics data with the slightly variable density
data of this study. Typically, the density ratio p/p0 was of the order
1.04. Thielbahr [6] investigated, both experimentally and numerically by
a computer solution of the boundary layer equations, the question of which
one of the following quantities would most nearly be preserved: a) u/u.,
2 2b) pu/p¢u., or c) pu /p"u. He found that, under similar free-stream
conditions, the minimum error in the computation of integral parameters
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by mixing isothermal and non-isothermal data was achieved by assuming the
preservation of u/u.. The same procedure was followed in this study.
3.6 Skin Friction
The skin friction reported in this study is taken directly from the
parallel study of Andersen [9]. Kays [16] reports that the effect of
variable properties on skin friction can be approximately correlated by
Cf (To)n (3-1)
p , _ (3-1)
where the exponent n = -0.5 is valid for this study. This indicates
that the variable property skin friction should be approximately 2% lower
than the corresponding constant property skin friction. Since the data
of Andersen [9] are not accurate to within 2%, it was concluded that this
correction was not justified.
3.7 Mean Temperature Profile Measurements
Considerable time was spent in developing a boundary layer tempera-
ture probe that would have acceptable conduction losses when used near the
wall. The final probe design is shown in Figure 3-6. The sensing element
of the probe is a Chromel/constantan thermocouple of 0.003 inch diameter
wire. The thermocouple junction is formed by butt welding the two thermo-
electric elements together. After welding, the wire was rolled between
two pieces of flat steel in order to remove any kinks. The sensing ele-
ment was supported between two 22 gauge stainless steel hypodermic needles
with the teflon-coated wire being inside the hypodermic needle. This tef-
lon coating was burned off the part of the thermocouple that was exposed
to the air stream. Consequently, contact between the bare wire and the
hypodermic needle occurred only at the end of the hypodermic needle.
Since the two hypodermic needles were electrically insulated from each
other, this contact did not introduce any error. The shape of the hypo-
dermic needles was such as to give some spring to the probe assembly when
in contact with the wall. The span between the probe prongs was approxi-
mately 0.5 inches, with the junction in the middle of the span.
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APPENDIX A presents an analysis of the expected temperature distribution
in the probe and the approximate temperature error.
After the probe was assembled, an optical comparator was used to
insure that both prongs would touch the wall at approximately the same
time. This was accomplished to within 0.0015 inches. From the experi-
mental temperature profiles, a difference in y-location of 0.0015 inches,
in very near the wall, might cause the two ends of the probe to be at
temperatures that differ by 0.3°F for the strongest blowing run to 1.5°F
for the strongest suction run. Consequently, it should be expected that
the probe performance in near the wall would be the worst for the suction
runs. Therefore, it was decided that the first data point greater than
+
y = 3 - 9 (depending on the transpiration rate and pressure gradient)
would be forced to match the laminar sublayer equation. This was accom-
plished by shifting all of the y-locations (for a given profile) by a
fixed amount. Typically, this shift was ±0.0015 inches.
The boundary layer temperature probe was mounted in a micrometer-
traversing mechanism that was adjustable to the nearest 0.001 inch.
The temperature probe should measure a temperature somewhere between
the local static and the stagnation temperature. In this study, it was
assumed that the static temperature is related to the indicated probe tem-
perature by the relationship
u2
T = T -r U(3-2)T probe r 2gJc (3-2)
where r, the recovery factor, was taken to be (Pr)1 /3 The maximum
value of the quantity u2/2gc Jc for this study was about 0.08°F. Hence,
the actual value of the recovery factor was not significant for the\veloc-
ities of this study.
3.8 Stanton Number
The Stanton number reported in this study is defined through the re-
lationship
qo (33)St = p~U-io (3-3)
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where q' is the wall heat flux and Io is the stagnation enthalpy at
the wall referenced to the free stream stagnation enthalpy. The static
enthalpy was calculated from the static temperature by
i = cpT ,
where the specific heat cp was assumed to be independent of temperature
but did depend on the water vapor present in the air. The relative humid-
ity was determined with a sling psychrometer and the mass fraction of
water vapor was computed using the data of Keenan [17].
The wall heat flux qo was determined by performing an energy bal-
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ance on the center six-inch section of each test plate. This energy bal-
ance can be written symbolically as
Power = Convection + Transpiration + Losses , (3-4)
where
Power - electrical power used to heat the plates
Convection - wall heat flux q
Transpiration - energy flux due to mass injection
Losses - heat transfer to the surroundings by radiation from the top
and bottom of the plate and conduction from the plate to
its supports.
The mathematical model for the loss terms is the same as that used by
Kearney [7] and will not be discussed here. The thermocouples in the
plates and a thermocouple in the underbody of the transpiration compart-
ment were used to measure the temperature of the transpiration air. The
electrical power was measured by a Singer model DW precision watt meter.
3.9 Qualification of the Apparatus
A series of tests was performed to qualify the basic characteristics
of the apparatus. These tests consisted of (1) transpiration energy bal-
ances, (2) transverse uniformity of the mean temperature and velocity
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profiles, (3) boundary layer energy balances, and (4) repeatability of
earlier zero pressure gradient, zero transpiration studies of Moffat [2],
Whitten [3], Theilbahr [6], and Kearney [7].
3.9.1 Transpiration Energy Balances
If there is no main stream flow in the wind tunnel, the Convection
term in the energy balance Equation (3-4) is identically zero. Conse-
quently, the left and right hand sides of (3-4) can be evaluated indepen-
dently. Any discrepancy between the left and right hand sides of (3-4)
will be an energy imbalance. Let us define an energy imbalance term as
AE = Power - (Transpiration + Losses) . (3-5)
Since we are more concerned with the effects of this energy imbalance on
the Stanton number under actual operating conditions, let us define
.AE
ASt = . (3-6)
Since the term in the denominator of (3-6) may depend on the particular
run as well as the x-location of a given run, the denominator was given
the nominal value of
p u I
o
= (0.075 lbm/ft3)(25 ft/sec)(64.8 Btu/lbm) . (3-7)
The results of the blowing and suction energy balance tests are shown in
Figures 3-7 and 3-8, respectively. The range of blowing and suction con-
sidered in these tests span the nominal range of blowing and suction con-
sidered in the runs with main air flow. The majority of the plates show
an energy imbalance within 0.0001 Stanton number units. This is consis-
tent with the earlier findings of Kearney [7].
In the suction mode, the energy balance control volume must be exten-
ded to + - in the y-direction in order for this to be true.
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3.9.2 Inlet Velocity and Temperature Uniformity
Velocity and temperature profiles were taken at nine transverse loca-
tions corresponding to an x-location of 10 inches; Z = - 8, - 6, ... ,
6, 8, inches. The results are shown in Figures 3-9 through 3-12. Both
velocity and temperature profiles are very uniform, especially over the
central portion of the test section. As was expected, the velocity pro-
files at z = ± 8 inches show the greatest deviation, due to the side
wall boundary layer. The same problem does not exist with the temperature
profile. For additional comments on the velocity uniformity, see Ander-
sen [9].
3.9.3 Boundary Layer Energy Balances
The Stanton number was determined experimentally without making use
of any of the temperature or velocity profile data. However, any heat
transfer at the wall must be distributed within the thermal boundary
layer. Consequently, the measured temperature profiles must be consistent
with the measured heat flux at the wall. This consistency can be examined
with the aid of the energy integral equation. Anticipating that any real
flow such as the ones studied here has some amount of three-dimensionality,
let us develop the energy integral equation for a flow in which the con-
vective motion is three-dimensional but the shear stress and heat flux
have only one component. The continuity and energy equations can be
written as
(pu) + y(pv) + (pw) 0 , (3-8)
(puI) +y pvi) + (pw) q" (Tu) . (3-9)
Integrating (3-9) with respect to y between the wall and infinity, one
obtains
St + F- 1 d-10)
o:U"Oo U (poo uIo0 2 ) + 3-D ,(3
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where the three-dimensional term is given by




Insight can be gained into the 3-D term by restricting the analysis to
flow in a convergent or divergent channel where the streamlines all orig-
inate from a single point. Following Schlichting [18], we have
W Zw - z




Substituting (3-12) into (3-11), we obtain
3-0D- 1 d ( x puA)puoIo ZY + z PooU-IoA2 (3-13)
Since the primary temperature and velocity profiles were taken along the
center line (z = O) of the wind tunnel, it seems reasonable to restrict
(3-13) to z = O. Consequently,
2
3-D)z=O -x + a (3-14)
Diverging streamlines correspond to x + a > 0, while converging stream-
lines correspond to x + a < O.
If plate energy balances were not available, one could compute the
Stanton number from the temperature profiles and the energy integral equa-
tion. However, it would be necessary to evaluate the 3-D term. Con-
sequently, we will use the energy integral equation to tell us something
about the magnitude of the 3-D effects.




p1uoIo d (Po.UooIoA2) - F (3-15)
The two-dimensional Stanton number and the actual plate Stanton number
are then related by
22
St = (St)2 ,D + 3-D .
From (3-16), and the physical situation, we conclude that
St > (St)2, diverging streamlines
(3-17)
St < (St)2 D, converging streamlines
For all the data presented in this study, the term (St)2.D was
calculated. The results are presented in the data tabulation, CHAPTER 9.
In general, the flow exhibited a slight amount of streamline divergence.
The exception was the high blowing runs which had streamline divergence
at the beginning of the test section but streamline convergence at the
end of the test section. In computing the derivative in (3-13), a least-
squares curve fit of the form
p.uoA2 = l(X + a2 ) (3-18)
was generated and the derivative evaluated analytically. The I0 term
was omitted under the assumption of constant wall temperature.
3.9.4 Zero Pressure Gradient, Zero Transpiration Flow
The zero pressure gradient, zero transpiration turbulent boundary
layer has been studied by many investigators. Therefore, this flow pro-
vides a good test of the wind tunnel and data-reduction system.
All of the Stanton number data for this study will be presented in
the form of Stanton number vs. enthalpy thickness Reynolds number. Stan-
ton numbers were measured for each of the 24 test plates, but the data
from plates 1, 2, and 24 will not be presented because of entrance and
exit effects and conduction losses. Boundary layer measurements of en-
thalpy thickness Reynolds numbers are available only for the x-locations
where temperature and velocity profiles were measured (8 or 9 stations).
Kearney [7] obtained ReA2 for the centerline of each plate by solving
(3-10) for A2 and neglecting the 3-D term.
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(3-16)
xp.u.IoA2 (pPuoTA2 ) +I f pUIo (St + F)dx . (3-19)
0
This approach has the disadvantage that the ReA2 computed from (3-19)
can differ considerably from Re62 obtained from profile measurements
because of streamline convergence or divergence. Since this is a cumula-
tive effect, the error will increase with x. It was felt that a better
approach would be to least-squares curve-fit the profile enthalpy thick-
ness Reynolds number in the form
Re2 A cl(x + a3) (3-20)
RA 2
and then evaluate the curve fit at the plate centerline x-locations.
Equation (3-20) was found to be a very good representation for all of the
data presented in this study. All of the values of ReA2 that are tabu-
lated in CHAPTER 9 under the heading of Stanton number results were ob-
tained from (3-20). The actual values of ReA2 computed from the profile
measurements are tabulated in the temperature profile results section of
CHAPTER 9.
Figure 3-13 shows a comparison of the zero pressure gradient, zero
transpiration data of this study with the earlier data of Kearney [7].
The comparison is very good, with the worst deviation occurring at the
higher Reynolds numbers. This discrepancy can be explained by the differ-
ent manner in which ReA2 was computed. Kearney [7] indicated that a
slight streamline divergence was present in his flat plate data. This
effect indicates that his ReA2 computed from (3-19) would be larger
than the corresponding profile measurements. If Kearney's data are
shifted to the left in Figure 3-13 to account for this streamline diver-
gence, the agreement would be even better.
Using the step function solution presented by Reynolds [20], it can
be shown that the effects of an unheated starting length for the zero
pressure gradient turbulent boundary layer can be approximately accounted
for by the relationship
0( ReA2)5/36 ReA2
St = (St)eq (Pr0
'
4 Re2 < 1 , (3-21)
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where (St)eq denotes the value of Stanton number that would have existed
if both boundary layers had a common origin. The closed symbols in Fig-
ure 3-13 have been moved upward according to (3-21). The solid line in
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Figure 3-1 Schematic of test apparatus
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Figure 3-9 Transverse velocity profiles, z > 0 , x = 10 inches
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Figure 3-12 Transverse temperature profiles, z < 0 , x = 10 inches
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PRESENTATION OF EXPERIMENTAL STANTON NUMBER DATA
In this study, a total of 15 different combinations of pressure
gradient and transpiration boundary conditions were investigated experi-
mentally. The various boundary conditions will be divided into three
categories: (1) no transpiration, (2) constant F with m = -0.15 ,
and (3) constant Bh A F/St with m = -0.15 . Strictly speaking, the
zero transpiration runs have constant Bh = 0 but they will still be
treated as a separate case. The assumptions made in Section 2.5 as to
how one would generate a constant Bh flow will also be verified.
For a given set of boundary conditions, the Stanton number data
were taken twice; once before the temperature profiles were taken and
once after. This provides a check on the repeatability of the data.
In this chapter, only the first run will be presented. By checking the
Stanton number data tabulation in CHAPTER 9, one can verify that the
repeatability of the data was quite good. Using the methods of Kline
[33] and the computer program of Kearney [7], the Stanton number un-
certainty was estimated to be within 0.0001 Stanton number units.
4.1 Stanton Numbers for No Transpiration Flows
Figure 4-1 shows the influence of pressure gradient on the Stanton
number for no transpiration. Within the uncertainty of the data, the
two adverse pressure gradient flows have the same St = f(ReA2) rela-
tionship as the zero pressure gradient. In contrast, the skin friction
data of Andersen [9] for the same three flows shows that increasing ad-
verse pressure gradient causes a decrease in skin friction for a given
value of momentum thickness Reynolds number. This indicates that the
Reynolds analogy between heat and momentum transfer is definitely not
valid for adverse pressure gradient flows.
If the Stanton number data is plotted as a function of x , the
streamwise distance, increasing adverse pressure gradient causes an
increase in Stanton number for a given value of x . The enthalpy
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thickness Reynolds number decreases with increasing adverse pressure
gradient, for a given value of x . For skin friction, adverse pressure
gradient yields the opposite trend.
Even though the data in Figure 4-1 indicates no influence of adverse
pressure gradient (within the uncertainty of the data), it is felt that
a slight increase in Stanton number actually does occur. This was con-
cluded by least-square curve-fitting St vs ReA2 in the form
b
St = a ReA2 (4-1)






Table 4-1: Curve fit coefficients for non-transpired flows
4.2 Constant F Flows, m = -0.15
The Stanton number data for all of the constant F boundary condi-
tions with m = -0.15 is shown in Figure 4-2. As was expected, blowing
decreases the Stanton number while suction increases the Stanton number.
4.3 Constant Bh Flows, m = -0.15, mF = -0.17
The Stanton number data for the constant Bh boundary conditions
is shown in Figure 4-3. The constant Bh flows show the same trends with
blowing and suction as the constant F flows. Note that the St vs
ReA2 curves for the constant Bh flows are approximately parallel.
As stated previously, two sets of Stanton data were taken for each
set of boundary conditions. A "best interpretation" of these two runs
was obtained by least-square curve-fitting the two runs together by an
equation of the form
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St = a(x + b)c
and evaluating the resulting curve-fit at the x-locations corresponding
to the plate centerline. The results for the m = -0.15 data are shown
in Figure 4-4. The constant F runs (solid curve) have the nominal
value of F on the left of each curve; the constant Bh runs have the
nominal value of Bh on the right of each curve. The data tabulated
under the heading STNA in CHAPTER 9 was obtained from (4-2).
In Section 2.5, it was assumed that the ratio of Stanton number to
the non-transpired Stanton number, for a given pressure gradient and
enthalpy thickness Reynolds number, is a unique function of the transpira-
tion parameter Bh = F/St . This assumption was expressed in the form
St)m = fl(Bh) (4-3)
Sto ,ReA2
All of the Stanton number data was plotted in the form of (4-3) and is
shown in Figure 4-5. This figure not only verifies (4-3) for the constant
Bh flows, but it also shows that if i" varies slowly (as was the case
for the F = constant runs) the Stanton number ratio is a unique function
of Bh , for a given pressure gradient. This fact might prove useful in
an integral method for predicting heat transfer.
4.4 Comparison of Adverse Pressure Gradient Stanton Numbers With Zero
Pressure Gradient Data
Since most people are more familiar with Stanton number data for
zero pressure gradient, it will be useful to compare the adverse pressure
gradient data of this study with the earlier zero pressure gradient data
of Moffat [2]. Figure 4-6 compares selected constant F runs of this
study with the corresponding data of Moffat. The zero pressure gradient,
no transpiration data is shown in order to have a reference. (The (-0.15,
0.000) flow could also have been shown but the data in Figure 4-1 indicates
that it is extremely close to the (0.00, 0.000) flow). The data sets are
arranged in the order of increasing F . For small values of fFJ
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(4-2)
(blowing and suction), the mild adverse pressure gradient of this study
does not appreciably alter the St = f(ReA2) relationship, when compared
to the zero pressure gradient data. For the larger values of JFJ , the
effect of adverse pressure gradient is to decrease St for a given ReA2 .
The run where the pressure gradient has the most effect was the strongest
blowing rate. Part of this difference is possibly due to the uncertainty
in the data. It was estimated that the uncertainty was +0.0001 Stanton
number units. In this case, the uncertainty band for each of the two runs
is almost overlapping.
4.5 Asymptotic Suction Layer for u ~ xm Flows
The constant property, constant wall temperature energy integral
equation can be written as
dA2 A2
- St + F- m XX , m < 0 (4-5)
The term A2/(x-x0) should approach zero for large values of x because
A2 is approaching a constant value. Therefore, we conclude that for the
type of adverse pressure gradients of this study, an asymptotic suction
layer exists where St = -F . However, it should be emphasized that even
though both zero and adverse pressure gradient have the same asymptotic
suction limit for a given constant F , Stanton number as a function of
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MEAN TEMPERATURE PROFILE DATA
For each of the 15 different runs listed in Table 2-2, mean temper-
ature profiles were measured using the boundary layer temperature probe
described in Section 3.7. A total of 132 temperature profiles are re-
ported in this study with each profile consisting of 30-45 data points.
With this large a number of temperature profiles, only those profiles
that bring out a significant point will be presented. All of the temper-
ature profiles of this study are tabulated in CHAPTER 9. The estimated
uncertainty in the profile temperature was 0.2°F.
5.1 Mean Temperature Profiles in Wall Coordinates
It has been well established that a "law of the wall" exists for the
velocity boundary layer for adverse pressure gradients and no transpira-
tion. However, the same is not true of the thermal boundary layer. This
fact is shown by the data in Figure 5-1. Although all of the temperature
profiles in Figure 5-1 exhibit a logarithmic region, the slope of this
region decreases with increasing adverse pressure gradient. This fact
was also reported by Perry [12]. Due to the fact that the skin friction
is markedly decreased by adverse pressure gradients while the Stanton
number is essentially unaffected, it is apparent that a "temperature law
of the wall" should not exist. The data in Figure 5-1 also indicates
that any type of "Reynolds analogy" between skin friction and Stanton
number for adverse pressure gradient flows is definitely not valid.
-I. +
From the definition of T+ and y , both depend on Cf/2 . It
is not obvious that skin friction should appear in the temperature and
distance scales, at least very near the wall. For momentum transfer, it
+ +is well accepted that u is a function of y , for no transpiration
+ +
and close to the wall. The wall variables u and y can be written
as (for constant property flow)
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+ u 1 + y uCof/
u 1 = u f/2 v (5-1)
For heat transfer, (T-To (T -To ) is analogous to u/u and St is
analogous to Cf/2 . Using (5-1) as a guide and the above analogies, let
us define new temperature and distance variables as
T =T* 1 * yu0, (5-2)T : T · y = y :- VSt (5-2)
-St
v~~~~~~~
In order to account for variable density flow, we should define T and
y as




y = St (5-4)
p0
Figure 5-2 presents T vs y for the three no transpiration runs of
this study. On comparing the data in Figure 5-2 with the (T ,y ) data
of Figure 5-1 for the same runs, it appears that (T*,y*) collapse the
inner part (y < 20) of the boundary layer much better than (T ,y ),
and does a fair job at collapsing the logarithmic region.
The (T ,y ) variables are also suggested by the laminar sublayer
equation for temperature. For low velocity, constant property flow, this
sublayer equation is
+T+ = Pry (5-5)
From definitions, (5-5) can be written as
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'~Cf/2 y u,
T S Pr Cf/2 (5-6)
Since NCf/2 appears on both sides of (5-6), it can be cancelled out.
Hence, (5-6) becomes
1 Pr U-T 1 _ = Pr St (5-7)
or,
* *(58
T = Pry (5-8)
We conclude that the form of the laminar sublayer equation is the same
for both (T ,y ) and (T ,y ).
Figure 5-3 shows the influence of transpiration on the mean temper-
ature profiles for m = -0.15 . From this figure, it can be concluded
that blowing produces a large wake while suction suppresses the wake.
These same conclusions were also drawn by Whitten [3] in his constant
free stream velocity study.
5.2 Mean Temperature Profiles in Outer Region Coordinates
The coordinates chosen to present the temperature profiles in the
outer part of the boundary layer are -Id vs y/A3 , where I and A3
~~~~d 3and &3
are defined by Equations (2-6a) and (2-7), respectively. Figure 5-4
presents the defect enthalpy profile for the zero pressure gradient, no
transpiration run. Only the profiles at the x = 34, 58, and 82 inch
locations are presented; profiles at other x locations are tabulated
in CHAPTER 9. For x < 34 inches, the flow is not in equilibrium because
the momentum boundary layer originates upstream of the thermal boundary
layer. In this figure, y/A = 0.1 corresponds approximately to y/A3 =
0.03. Hence, the outer 90% of the thermal boundary layer is similar in
terms of defect coordinates; it is apparent that the inner 10% of the
thermal boundary layer is not similar in defect coordinates.
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Figures 5-5 thru 5-8 show defect enthalpy profiles for other
selected runs. Again, the outer 90% of the thermal boundary layer is
similar in defect coordinates. However, the defect profile shape changes
considerably from one run to the next.
5.3 Enthalpy Defect Profile Shape Factors
In Section 2.2, a defect enthalpy profile shape factor Gh was in-
troduced and is formally defined by Equation (2-10). This shape factor
Gh is directly analogous to the defect velocity shape factor introduced
by Clauser [14]. Figure 5-9 shows the influence of pressure gradient
with no transpiration on Gh . All three of the runs shown in Figure
5-9 approach a constant value of Gh for large values of x , and
hence are equilibrium thermal layers. The primary reason that Gh varies
for small values of x is that the momentum boundary layer originates
upstream of the thermal boundary layer. The equilibrium flat plate
value of Gh is approximately 5.75. The effect of increasing adverse
pressure gradient is to decrease Gh . Andersen [9] reports the opposite
effect of adverse pressure gradient on the defect velocity shape factor
Gf .
Figure 5-10 shows the influence of transpiration on Gh for all
of the m = -0.15 flows. Blowing increases Gh while suction de-
creases Gh . All of the constant Bh flows approach a constant value
of Gh for large values of x . All of the constant F flows approach
a constant value of Gh with the exception of the most extreme blowing
run (F = 0.004). This indicates that if the transpiration rate l"
changes sufficiently slowly with x , then the outer part of the thermal
boundary layer is able to respond sufficiently fast to maintain an
equilibrium state.
5.4 Reynolds Number Ratio
As was pointed out earlier, the momentum boundary layer originates
upstream of the thermal boundary layer. The effect of this different
virtual origin is that the defect enthalpy shape factor Gh is different
from what it would have been if the origin of both boundary layers had
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been coincident. Another effect is that the enthalpy thickness
Reynolds number is smaller than it would have been if the two origins
were coincident. This latter effect is shown in Figure 5-11, where the
enthalpy thickness Reynolds number has been normalized by the momentum
thickness Reynolds number. This starting length effect is the most
pronounced for the zero pressure gradient run because the asymptotic
value of ReA2/Ree is the largest of all the flows reported in this
study. Using the zero pressure gradient case for a standard of com-
parison, one concludes that increasing adverse pressure gradient causes
a decrease in the asymptotic Reynolds number ratio. This is due to the
fact that increasing adverse pressure gradient causes a decrease in
ReA2 but an increase in Ree , for a given value of x . Figures 5-12
and 5-13 show the same data for the constant Bh and constant F flows
respectively. Blowing decreases this Reynolds number ratio while suction
increases it.
49
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HEAT FLUX AND TURBULENT PRANDTL NUMBER PROFILES
In recent years considerable heat transfer research has been directed
toward experimentally obtaining the turbulent Prandtl number variation in
a boundary layer. This is an extremely difficult problem since one must
know not only the mean temperature and velocity profiles but also the
heat flux and shear stress profiles. This chapter will outline the pre-
vious experimental turbulent Prandtl number studies, the method used to
compute the heat flux profiles from mean temperature and velocity pro-
files will be outlined,and the computed turbulent Prandtl number results
will be presented.
6.1 Previous Experimental Turbulent Prandtl Number Studies
Most previous experimental studies of the turbulent Prandtl number
were concerned with fully developed pipe and channel flow. One reason
for this is that the heat flux and shear stress profiles are known from
theoretical considerations for those flow conditions. Blom [31] reviewed
the status of experimental turbulent Prandtl number studies up through
1968 and, of the numerous references presented, only the data of Johnson
[32] was concerned with the external turbulent boundary layer. Both
Blom [31] and Johnson [32] experimentally studied the constant free
stream velocity turbulent boundary layer, and measured Tr'vr downstream
of an unheated starting length by means of a hot wire. The data of
Johnson [32] exhibited considerable scatter with no definite trend. The
+data of Blom [31] indicated that Prt increased with y close to the
+
wall, reached a maximum of 0.8 - 1.2 in the range y = 50 - 80 , and
+then decreased with increasing y . This maximum was not indicated by
the data of Simpson [26] who studied the transpired turbulent boundary
layer with constant free stream velocity. Simpson [26] concluded that
for air, Prt was greater than unity close to the wall, and decreased
to approximately 0.5 at the free stream. Kearney [7] presented turbulent
Prandtl numbers for the accelerating transpired turbulent boundary layer,
and found that acceleration increases Prt in the log-region. While
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his data exhibited more scatter than the data of Simpson [26], both data
sets had the same general trend: Prt greater than unity near the wall,
+and decreasing with increasing y . A more recent study by Meier [30]
for supersonic flow of air over a flat plate and for a supersonic nozzle
is consistent with the trend of Simpson's [26] data. At this point in
time, the bulk of the experimental data indicates that for the equilib-
rium external turbulent boundary layer in air, the turbulent Prandtl
number is greater than unity close to the wall and decreases with in-
creasing y . The data of this study will be additional evidence to
support this belief.
6.2 Computation of Heat Flux Profiles
The two-dimensional continuity and energy equations of the boundary
layer can be written as
a (pu) + y (pv) = 0 (6-1)
(puI) + (pvI) = - + a (TU) (6-2)TX ay ay ay
Integrating (6-1) and (6-2) from the wall to any arbitrary y-location in
the boundary layer, one obtains+~ ~~~ (puI F (
with 3-D = 0 . The first three terms of (6-3) represent the Couette-
flow approximation to the local heat flux. The term Tu/q" represents
the ratio of the local viscous dissipation to the wall heat flux and is
quite small for the low velocities of this study. However, this term
was retained in all of the computations of this study.
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The two integral terms in (6-3) are not important very near the
wall, but they become dominant in the outer region of the boundary layer.
In fact, Q+ goes to zero at the outer edge of the boundary layer and
the Couette-flow terms should balance these two integral terms. In
practice, the Q computed from (6-3) will not be identically zero at
the free stream due to three dimensionality of the flow and the inability
to evaluate the two integral terms very precisely. Since the streamwise
derivative terms will be difficult to evaluate precisely, let us attempt
to write the equations in a form where their significance becomes smaller.
For example, derivatives of terms like a(pu/p u )/ax and
a(puI/p u Io)/ax should be small in the outer part of the boundary layer
because of approximate similarity. With the above ideas in mind, the
two integral terms in (6-3) can be written as
y
_d







dy + pCOuO J
0
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Y Y






Note that the x-derivatives must be evaluated at a constant y . They
can be converted to derivatives at constant n = y/A by the chain rule
(6-6)a = I\ n dA a 
Applying (6-4) - (6-6) to (6-3), one obtains
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Note that the streamwise derivatives in (6-8) are now evaluated




fn+l - (1 - R2)fn - R fn_-l
Xn+l - Xn + R
2 (Xn - Xn 1l)
The derivatives of p uA were evaluated by
squares curve fit of the form
RXn+l -
x
nR = Xn+l Xn (6-9)
n-les
first determining a least
p uooA = a(x-b)c (6-10)
and evaluating the derivative analytically.
When the temperature and velocity profiles were measured, it was
impossible to ensure that the profile points for adjacent profileswere









in the upstream and downstream temperature and velocity profiles when
evaluating the streamwise derivatives.
Computational experiments showed that Q+ () evaluated from (6-8)
was consistently closer to zero than that obtained from (6-3). However,
the results from (6-8) were not identically zero. It was assumed that
this discrepancy was solely due to the inability to evaluate the two
integral terms accurately. In order to force the computed Q+ profiles
to satisfy the free stream boundary condition, a factor D was intro-
duced, defined by
Q + + D(Q + Q (6-11)
: Q~c + 1 +





In the inner part of the boundary layer, both Q1 and Q2 are very
small. Consequently, the D factor affects the Q profiles only in
the outer region. In general, it was found that 1DI < 0.1 with many
of the profiles having DI < 0.05 .
Figure (6-1) shows the influence of pressure gradient with no trans-
piration on the computed heat flux profiles. In the inner part of the
boundary layer, the local value of Q is essentially independent of
pressure gradient. In contrast, the corresponding shear stress profiles
for the same three runs are shown in Figure (6-2). The shear stress
profiles are strongly dependent on the pressure gradient. One would
expect the above behavior, at least in the inner region, as a result of
+ ++inspecting the Couette-flow expressions for Q and T .
Figure (6-3) shows the influence of blowing and suction on the heat
flux profiles. For blowing, the maximum heat flux occurs well away from
The shear stress profiles were interpolated from the parallel study of
Andersen [9].
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the wall whereas the maximum heat flux for suction occurs at the wall
(assuming no viscous dissipation). The uncertainty in computing Q+
is zero at the wall and increases further away from the wall. Since
Q+ goes to zero at the free stream, the relative uncertainty goes to
infinity. The Couette flow assumption for Q was accurate to within
+
2% for y < 70 , as shown by the data in Figure (6-4).
6.3 Turbulent Prandtl Number Profiles
The eddy viscosity and eddy diffusivity are defined through the
relationships
T P(m + v) au (6-13)
" = - pCp(h + a) T (6-14)
In terms of wall variables, (6-13) and (6-14) can be written as
:T Po( + 1) Dy+ (6-15)(¢0m a + 1 
and
l +
Q+ : e.h +/Pr T._ (6-16)
+ +
Solving (6-15) and (6-16) for em and ¢h respectively, one obtains
PO +
+ - T




+ m (1 - E/2)Q + 1h= T+/ + P(6-18)h + + ~Pr3T /ay






The critical experimental data necessary to calculate Pr are T ,
Q + + + T+
, au /By , and BT /ay . The computation of both T and Q+
was discussed in Section 6.1. As is well known, it is extremely dif-
ficult to differentiate experimental data such as velocity and temperature
profiles, with any degree of certainty. After considerable numerical
experimentation, the above derivatives were evaluated-by curve-fitting
a least-squares parabola through seven points, of the form (u , T )
+
vs £n y , and evaluating the derivative at the center point; the end
points had to be treated as special cases. Near the wall where the
temperature and velocity gradients are the steepest, one would expect
considerable difficulty in evaluating the derivatives accurately. Also,
since both derivatives approach zero at the free stream, the relative
uncertainty there approaches infinity. Consequently, the uncertainty
of the derivatives is the smallest in the "middle" portion of the
boundary layer. The turbulent Prandtl number calculations in the outer
+
region are additionally hampered by the large uncertainty in both T
and Q .
Figure (6-5) shows the influence of pressure gradient with no tran-
spiration on the turbulent Prandtl number. It must be emphasized that
the data in the inner region is quite uncertain; however, the data does
have the consistent trend of being greater than unity very near the wall,
+
and decreasing with increasing y . The pronounced dip in Run 110871
is thought to be due to numerical difficulties associated with evaluating
+ /y and T/y . In the logarithmic region where the turbulentBu /By and BT+/By+ . In the logarithmic region where the turbulent
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Prandtl number data is the most certain, an adverse pressure gradient
produces a decrease in turbulent Prandtl number.
Figures (6-6) and (6-7) show the effects of blowing on Prt for
the m = -0.15 flows. Again, the data is consistently above unity close
to the wall, but there does not appear to be a consistent trend with
blowing, for either the constant F or Bh flows.
Figures (6-8) and (6-9) show the effects of suction on the turbulent
Prandtl number. Again, it is high near the wall with no consistent trend
with suction as one moves away from the wall.
In the log-region, Prt appears to be strongly dependent on the
du
pressure gradient. The parameter K = du is one means of character-
izing the pressure gradient. This might suggest that Prt in the log-
region could be correlated as a function of K . However, the Prt
data in the log-region for a given set of boundary conditions was rel-
atively independent of x while K was a strong function of x . There-
fore, to correlate (Prt)k we need a pressure gradient parameter that is
approximately constant for a given run. Since IKI decreases with x
while Ree increases with x , their product might not vary with x .
It was found that the parameter KRee/(H-l) correlated the (Prt)P
data reasonably well. This correlation is shown in Figure 6-10.
Also shown in Figure 6-10 is one data point for a strongly accelerated
flow taken from the data of Kearney [7]. This data point is consistent
with the trend of this study; deceleration produces a decrease in the
turbulent Prandtl number in the log-region.
Figures 6-11 thru 6-15 present one turbulent Prandtl number profile
in outer region coordinates for each of the runs of this study. Data
for y/1 > 0.7 - 0.8 is not presented because of the high degree of
uncertainty. All of the data shows a decrease in Prt with increasing
y/6 . Also, it appears that a limit of Prt = 0.5 at the outer edge
of the boundary layer would be reasonable.
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Figure 6-2 Influence of pressure gradient on shear stress profiles,
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Figure 6-6 Influence of blowing on turbulent Prandtl
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A TURBULENT PRANDTL NUMBER MODEL AND PREDICTION OF
SELECTED RUNS
The turbulent Prandtl number has long been a useful concept in
modeling turbulent heat transfer processes, even though the eddy dif-
fusivity does not fully describe the events that occur in a turbulent
boundary layer. Historically, the turbulent Prandtl number was first
assumed to be unity. As more data became available, various analysts
assumed that Prt was a constant but somewhat less than unity (for air).
Beginning with Jenkins [21], a series of analysts have proposed turbulent
Prandtl number models based on the idea that an "eddy" loses energy by
molecular processes during its trajectory. Other examples of this type
of eddy conduction model can be found in [22] - [24]. In the sections
that follow, an analysis will be presented which is similar to that of
Deissler's [22] for the turbulent Prandtl number variation in the inner
region. In addition, an empirical correlation for Prt in the outer
region will be shown, along with a comparison between experimental data
and predictions using these models.
7.1 Turbulent Prandtl Number Model for Inner Region
The analysis that follows is quite similar to the analysis presented
by Deissler [22]; consequently, only the more important points will be
repeated here. Let us assume that an eddy originates at some distance
Yl from the wall and is convected upward with a characteristic velocity
v . At this location Y1 , the eddy is at a temperature T1 equal to
the mean temperature of the surrounding fluid. During the trajectory of
this eddy, it is continuously losing energy to the surrounding fluid by
molecular conduction. (It should be noted that the momentum transfer
problem has no analogous loss mechanism, as opposed to the model of
Jenkins [21]). When the eddy has traveled a distance 2 in the vertical
direction, it breaks up and mixes with the surrounding fluid. The eddy
temperature at this new location Y2 = Y1 + 2 is T2 , which is dif-
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ferent from the mean fluid temperature T2 at Y2 ° The energy
transfer due to the turbulent mixing at the location Y2 is assumed to
be given by
q = pCpv(T, - T2 (7-1)
Assuming that the mixing length k is small, (7-1) can be written as
t= - pCpv [ - rT2 a (7-2)
The eddy diffusivity for heat transfer is defined through the relation-
ship
q~ : -pCp Oh" (7-3)t Pcphy (7a3)




eh [  ]
But the product vk should be proportional to the eddy viscosity em
Consequently, the turbulent Prandtl number can be written as
cm T1I T2 o
Prt = E= C1 = C1e' (7-5)Prt : h ClT 2 C
Equation (7-5) is the same as that derived by Deissler [22], except that
Deissler set C1 = 1 . As we shall see later, the constant C1 can be
significantly different from unity.
With (7-5) as the basic model for the turbulent Prandtl number, the
problem remaining is to evaluate the eddy temperature during its tra-
jectory. Various investigators have proposed eddy conduction models of
varying degrees of sophistication. Three of the models that are avail-
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In the above analyses, the significant parameter is the turbulent Peclet
number Pet = Pr em/V . However, it should be noted that Pet is inde-
pendent of the molecular viscosity. Figure 7-1 presents a comparison of
the three different eddy conduction models. The Deissler [22] and
Jenkins [21] models are quite similar. Although the Lykoudis [23] model
appears quite different, the yet unspecified constant C2 for this model
would be quite different from the C2 for the other two models. All
When (7-7) is used in conjunction with (7-5) for a Prt model, the re-
sult is quite different from that proposed originally by Jenkins [21].
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three models have a common asymptote of unity for large values of eddy
viscosity Cm .
The Deissler [22] model is essentially a lumped parameter analysis.
Since it is the simplest of the three model presented here, it was adopted
for this study. It is felt that any of the above three models would
prove adequate for prediction purposes provided the constants were chosen
in a consistent manner. The turbulent Prandtl number model used for the
*
remainder of this study was
C2Prt C1 e-' - 2 (7-10)
--Pr
V
Equation (7-10) has two free constants; in reality, C1 and C2 are
probably not universal constants and must be empirically correlated for
each class of data. For large values of em , (7-10) approaches Prt =
C1 . Therefore, C1 should be approximately equal to the turbulent
Prandtl number in the log-region. The constant C2 controls the portion
of the boundary layer where a rapid decrease in Prt occurs. The limit-
ing case of C2 = 0 would correspond to Prt = C1 throughout the inner
portion of the boundary layer.
The problem we are faced with now is how to evaluate C1 and C2 .
Computational experiments showed that a computed temperature profile is
much more sensitive to changes in C1 than in C2 . Therefore, based
on these computational experiments, a nominal value of C2 = 0.5 was
chosen. Since C1 is essentially the turbulent Prandtl number in the
log-region, the data in Figure 6-10 could be taken as representing C1 .
However, due to the experimental uncertainty in the Prt calculations,
it was decided to integrate the equations from the wall out to the log-
(7-10) is essentially the same as a limiting case of the analysis pre-
sented by Tokuro [24]. However, the values of C1 and C2 for this
study are quite different from those proposed by Tokuro.
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region and vary the constant C1 (with C2 = 0.5) until the computed
temperature matched the experimental temperature at a particular point.
+The y location where the matching occurred varied with pressure
gradient and transpiration but was always in the log-region. The com-
putational procedure was to integrate (6-16) numerically using the com-
puted heat flux profiles discussed in CHAPTER 6 and (7-10) for the tur-
bulent Prandtl number model.
dT+ ° (l - E/2) +




The eddy viscosity model for em was that proposed by Andersen [9]. The
results of this series of computational experiments is shown in Figure
7-2, and are adequately represented by the empirical equation
C1 = 0.8 (y + 2)0 .17 (7-12)
where y is defined as
y = K x 103 Ree/(H-l) (7-13)
For the origin of y , see Section 6.2. The data in Figure 7-2 is con-
sistent with the data in Figure 6-10 and has less scatter.
7.2 Turbulent Prandtl Number Model for Outer Region
Rotta [25] proposed that the turbulent Prandtl number in the outer
region be correlated by
Prt = 0.95 - 0.45(y/6)2 (7-14)
Equation (7-14) also fits the zero pressure gradient data of Simpson
[26] quite well. Note that this equation has a limit of 0.5 at the outer
edge of the boundary layer, which is consistent with the data in Figures
6-11 thru 6-15. Since we have already established that the turbulent
Prandtl number in the log-region depends on parameter y , (7-14) will
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not be adequate for the data of this study. Using (7-14) as a guide,
it is proposed that Prt in the outer region be modeled by
Pr = 0.5 + bl[l - (y/6)2] (7-15)
The constant b1 was determined by requiring that (7-15) agree with
(7-10) at some point in the boundary layer. The match point for these
two expressions was at y/6 = X/K , which is commonly used as the dividing
point between the inner and outer part of a mixing length model for
momentum transfer. The values of X and K were taken from Andersen
[9]. Matching these two expressions yields
C1 - 0.5
b1 = (7-16)
Since the computed turbulent Prandtl numbers in the outer region
are quite uncertain, it is difficult to judge the validity of (7-15)
using only the Prt data of CHAPTER 6. However, one check will be to
use (7-15) with a finite-difference boundary layer prediction program.
This will be discussed in subsequent sections.
7.3 Comparison of Predicted Stanton Numbers With Experimental Data
In order to verify the turbulent Prandtl number model proposed in
Section 7.2, the model was used in conjunction with a version of the
Patankar-Spalding [29] computational procedure for solving the boundary
layer equations. The mean velocity field closure was accomplished with
the model proposed by Andersen [9]. This mixing-length model is given
by
Ky[l - exp(-y/A)], y < X6/K
Q= (7-17)
X6s ~, y > X6/K
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The parameter X showed a weak dependence on F and Re
e
; for the
details of this, see Andersen [9]. Four runs were selected as test
cases. These runs cover a wide range of transpiration boundary conditions
and for two of the pressure gradients of this study. In all cases, the
experimental velocity and temperature profiles at x = 2 inches were used
as the starting profiles.
Figure 7-3 presents a comparison of experimental Stanton numbers
with predictions for the zero pressure gradient, no transpiration run.
The experimental data presented for all of the Stanton number comparisons
was the "best interpretation" of runs 1 and 2 (see Section 4.3). The
agreement is excellent. Figure 7-4 presents the Stanton number compari-
son for the adverse pressure gradient u - x 0' 1 5 with no transpiration.
The agreement is within 5%. Figures 7-5 and 7-6 present the Stanton
number comparisons for the strongest suction and strongest blowing boundary
conditions respectively, where Bh was held constant. The strong blow-
ing run shows the largest discrepancy with the predicted values as much
as 12% high. However, the predictions are within the experimental un-
certainty.
Andersen [9] presented a comparison of experimental data with pre-
dictions for the hydrodynamics of some of the same flows presented here.
He concluded that his mixing length model performed worst for the case of
strongest blowing. Since the turbulent Prandtl number model proposed in
this study depends on Andersen's [9] mixing length model, it is not pos-
sible to ascertain whether the relatively poor Stanton number predictions
for strong blowing could be blamed on the mixing length model, turbulent
Prandtl number model, or the experimental uncertainty in determining
Stanton number.
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7.4 Comparison of Predicted Temperature Profiles With Experimental Data
In this section, a predicted temperature profile will be compared
with an experimental profile for each of the four runs discussed in
Section 7.3. In all cases, the x-location for comparison was chosen to
be 70 inches. This x-location was chosen because the flow should be in
equilibrium this far downstream. Figure 7-7 presents the temperature
profile comparison for the zero pressure gradient, no transpiration run.
The agreement is quite good. Figures 7-7 - 7-10 present the temperature
profile comparisons for the other three runs. Again, the agreement is
quite good. In fact, the temperature profile agreement is better than
the Stanton number agreement (except for the zero pressure gradient, no
transpiration run). This raises the question of how the temperature pro-
files could agree better than the Stanton numbers. The particular com-
puter program used computes the wall heat flux by evaluating the temper-
ature gradient at the wall numerically. The Stanton number data might
be improved by using an energy integral equation to evaluate the Stanton
number from the predicted rate of growth of the boundary layer, but this
has not been attempted.
7.5 Some Comments on a Heat Transfer Mixing Length Model
Meier [30] proposed that the turbulent heat transfer processes in
the inner part of the boundary layer could be modeled using a heat transfer
mixing-length. This proposed model takes the form
+ +2 au +
= - h +2~ (7-19)
¢h - ~h Ty
where the non-dimensional heat transfer mixing length is given by
+h = Kh Y [1 - exp(-y /Ah)] (7-20)
y~~~~~~~~~~ h
where Kh is a heat transfer parameter analogous to the von Karman con-
stant K and Ah is a measure of the thermal boundary layer sublayer
thickness. If one uses a momentum transfer mixing length model similar
+to (7-20), then the turbulent Prandtl number in the log-region (large y to (7-20), then the )
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is given by
Prt = 2 , y large (7-21)
Meier [30] proposed that (K/Kh)2 = 0.86 for air. It will be shown in
this section that if K = 0.41 (as used by Andersen [9] and many other
investigators), then Kh must be a function of pressure gradient (and
possibly transpiration rate).
If one plots Qh/y as a function of y+/Ah , (7-20) indicates that
the limit in the log-region should be Kh . Figure 7-11 shows the in-
fluence of pressure gradient with no transpiration on the heat transfer
mixing length kh . This data clearly indicates that Kh increases in
an adverse pressure gradient. This is consistent with the fact that the
turbulent Prandtl number in the log-region decreases in an adverse pres-
sure gradient. The conclusion is that if one attempted to extend Meier's
[30] model to heat transfer with adverse pressure gradient, one must cor-
relate Kh as a function of pressure gradient.
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Figure 7-3 Comparison of predicted Stanton numbers with experimental
data, run 091871
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Figure 7-6 Comparison of predicted Stanton numbers with experimental
data, run 120271
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Figure 7-10 Comparison of predicted temperature profile with experimental
data, run 120271
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The heat transfer behavior of the near equilibrium transpired tur-
bulent boundary layer in an adverse pressure gradient has been studied
experimentally using a total of 15 different combinations of pressure
gradient and transpiration boundary conditions. Stanton numbers were
measured by an energy balance technique while mean temperature profiles
were measured by a 0.003 inch diameter Chromel/constantan thermocouple.
The free stream velocity and transpiration boundary conditions of this
study can be characterized by:
u ~ xm , m < 0 (8-1)
and
mF
F - FlX , mF = mF(m) (8-2)
The values of (m, F1, mF) are tabulated in Table 2-2. It was experi-
mentally determined that for a given m and mF ~ 0 , the heat transfer
parameter Bh = F/St was a constant for a given run.
By comparing the adverse pressure gradient data of this study with
the zero pressure gradient data of Moffat [2], it was concluded that
mild adverse pressure gradients do not substantially alter the Stanton
number-enthalpy thickness Reynolds number relationship (for a given
transpiration rate). The extreme blowing and suction runs showed the
greatest difference between zero pressure gradient and adverse pressure
gradient. If the transpiration rate changes slowly as in this study,
then the Stanton number for a given adverse pressure gradient (i.e. given





where Sto is the Stanton number at the same value of m and ReA2
but with F = 0 .
Various investigators have reported that a law-of-the-wall exists
for the velocity boundary layer with adverse pressure gradients and no
transpiration. The data of this study indicates that an analogous law-
of-the-wall for the thermal boundary layer does not exist.
The concept of an equilibrium thermal boundary layer was introduced
in CHAPTER 2. It is characterized by outer layer similarity in terms
of I+ - I as a function of y/A3 where 3 is an integral thickness
of the thermal layer. A shape factor that characterizes this outer layer
enthalpy defect similarity was introduced and is defined by
co
(IX - I+)2 dy
Gh = (8-4)
(I - I+) dy
f o0
For all of the flows studied, Gh was approximately constant for a given
run except for the profiles close to the beginning of the test section.
This was attributed to the fact that the momentum boundary layer orig-
inated upstream of the thermal boundary layer.
Shear stress, heat flux and turbulent Prandtl number profiles were
computed from mean velocity and temperature profiles. It was concluded
that the turbulent Prandtl number is greater than unity close to the
wall and decreases continuously to approximately 0.5 at the free stream.
Adverse pressure gradient has more of an effect on the turbulent Prandtl
number than does transpiration. An adverse pressure gradient decreases
the turbulent Prandtl number in the log-region.
A turbulent Prandtl number model was proposed and used in a finite
difference computer program that solves the continuity, momentum, and
energy equations. The inner region Prt model was
Prt = C .- L-- , = . (8-5)




C1 = 0.8(y + 2)0'17 Y = K x 103Re/(H-1) (8-6)
while the outer region model was
Prt 0.5 + bl[l - (y/6)2 ] (8-7)
with the constant b1 being determined from continuity of (8-5) and
(8-7). Four representative cases were predicted using the above turbu-
lent Prandtl number model and a mixing-length momentum transfer model
proposed by Andersen [9]. In all cases, the Stanton number predictions
were within the experimental uncertainty of the data.
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CHAPTER 9
TABULATION OF EXPERIMENTAL DATA
All the experimental Stanton numbers and mean temperature profiles
of this study are tabulated in this chapter. The Stanton number data
will be presented in Section 9.1 and the mean temperature profiles in
Section 9.2. The order in which the runs are tabulated (in both sections)
is given in Table 9.1.
Date m F1 mF
F = 0
091871 0.00 0.000 0.00
120471 -0.15 0.000 0.00
110871 -0.20 0.000 0.00
F > 0
092972 -0.15 0.001 0.00
101571 -0.15 0.002 0.00
102271 -0.15 0.004 0.00
111471 -0.15 0.001 -0.17
111871 -0.15 0.002 -0.17
120271 -0.15 0.004 -0.17
F< 0
013072 -0.15 -0.001 0.00
122171 -0.15 -0.002 0.00
122371 -0.15 -0.004 0.00
011072 -0.15 -0.001 -0.17
011772 -0.15 -0.002 -0.17
012472 -0.15 -0.004 -0.17
Table 9-1: Order of data tabulation
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9.1 Experimental Stanton Number Tabulation
As pointed out in Section 4.3, two different Stanton number runs
were taken. Both runs are tabulated in this section under the heading
Run 1 and Run 2. With the aid of the nomenclature below, the data tab-
ulation should be self explanatory.
Special Nomenclature
Symbol Explanation Units
BH = F/STNA (Bh = F/St) -
F = m"/pu -
PBAR barometric pressure in Hg
PL plate number -
RE ReA2 , enthalpy thickness -
Reynolds number (see Eq. 3-20)
RHUM relative humidity
SBH = F/STNO (bh = F/St) )
STN experimental Stanton no. -
STNA average Stanton number (see -
Sec. 4.3 and Eq. 4-2)
STNE Stanton number from energy -
integral equation
STNO Stanton number for m = -.15 ,
F = 0 , St
o
= 0.0147 Re2' 0.25
TAMB ambient temperature °F
TBASE casting base temperature °F




TGAS free stream static temperature °F
at x = 10 inches
TO plate temperature OF
UINF U , free stream velocity ft/sec
X x-location in
94
0ATE = 091070 (0.00, 0.005)





















































































TBASE = 79.4 TGAS = 74.2
P90A = 29.96 SHUN = .38
F TO U0NF X DL
0.00000 99.1 31.546 10 3
0.00030 99.t 31.65 14 6
0.00000 99.C !1.50 18 5
0.00000 99.1 31.52 22 6
n.03o00 9e.9 31.6e'' 
0.00000 99.2 21.57 30 8
0.00000 99.0 31.60 34 9
0.00000 99.0 31.63 3S 10to
5.00000 99.1 31.65 42 11
0.000oc0 99.0 31.66 46 12
0.000 0 99.2 31.67 50 13
0.C0000 99.2 31.68 54 14
0.00000 99.1 31.6 958 15
O.POqO 99.1 31.64 62 16
0.0000 99.2 31.66 66 17
0.00000e 99.2 31.62 70 19
0.00000 99.1 31.67 74 19
0.O0000 99.2 31.63 78 20
0.00000 99.0 31.65 52 21
0.0000o 99.2 31.63 86 22
0.00000 99.1 31.·8 90 23
OATE - 120471 5-0.19, 0.020)
RUN 2














































T5ASE = 67.3 TGAS = 64.6
P9A0 . 30.16 9HU5 = .50
F Te UINF X PL
0.00000 59.4 26.55 12 3
.0002o 59e.4 25.60 t1 4
0.00000 09.3 24.76 1s 5
r.00000 89.5 24.09 22 6
0.0I 000 S9.5 23.72 26 7
0.00070 99.5 23.26 30 8
0.00000 09.4 22.56 34 9
0.00000 99.7 22.48 35 10
0.00002 39.5 22.16 42 11
0o.0000 S9.5 21.85 45 12
3.00002 99.5 21.55 50 13
0.00002 89.5 21.33 54 14
0.00000 59.6 21.11 55 1s
0.05000 89.5 20.08 62 16
0.00010 59.3 20.69 66 17
t.00000 09.4 20.53 70 18
0.000000 9.4 20.37 74 19
3.00000 99.4 20.21 70 20
0.20000 99.6 20.10 52 21
0.00000 09.6 19.94 06 22
0.00000 59.5 19.78 90 23
OATE = 110S71 (-0.20. 0.032)
RUN 1
T209 = 65.5 T9ASE = 70.1 TGAS = 67.2



























































0 .000 .002040.000 .00214
0.000 .00214
T9ASE = 69.8 TGAS = 67.4
P8Aq = 30.07 RHU H = .64
T O UINF X PL
0.0000o 91.7 25.53 10 3
.00000 91:.6 24.48 14 4
0.00000 91.7 23.32 15 5
.000002 91.7 22.46 22 6
3.00000 91.0 21.01 26 7
0.00030 91.7 21.19 30 a
0.00000 91.8 20.69 34 9
0.00000 91.9 20.27 35 10
0.000000 91.9 19.84 42 11
0.00000 91.7 19.51 46 12
0.00000o e 91.7 19.21 s0 13
0.40000 91.6 16.95 54 14
0.00000 91.7 1:.71 98 Is
0.30000 91.7 18.50 62 16
0.00000 91.6 1:.31 66 17
0.,00000 91.6 18.13 70 15
0.c0o00 91.6 17.96 74 19
.00000o 91.6 17.78 78 20
O.00002 91.7 17.61 82 21
0.00000 90.7 17.38 86 22

























































































































































50 00000C 00 00
TGAS = 64.6


















































































































































































OATE a 092971 (-0.15. I.S11









































.58e6 .. 9 .010169
.965 .490 .00169
.604 .502 .00174




TSFr = 24.1 TGA$S 72.0
P9AQ t 29.79 SHUN t .52
F TO UINF V PL
.0t101 95.9 26.75 t0 3
. 0102 95.9 25.79 14 4
.0lo0 95.q 24.97 18 5
.00101 96.r 2..38 27 6
.00102 96.7 23.90 26 7
.'I102 96.1 23.45 30 9
.1C012 96.2 23.06 34 9
.C0002 96.? 22.72 39 10
.0102 95.9 22.41 42 I1
.o0no10 95.9 22.14 46 12
.5r102 95.9 21.SC 90 13
.C0102 96.0 21.65 54 14
.0r11 96.0 21.42 5S 15
.2,112 95.9 21.22 62 16
.Cnie2 96.2 21.04 66 17
.0 121 96.0 20.91 72 18
.01 oo 995. 20.77 74 19
.o0012 96. 20.62 7?9 20
.o00C1 96.3 20.51 82 21
.0C0101 96.0 20.37 06 22
.OCi01 96.1 22.21 9C 23
DATE . 101571 (-0.15, Q0,02)
TA29 · 71.0 T91SF = 70.7





. C0167 .73 6 1.164
.0016 .7 25 1.184




































l .0os . 0120
1.79 .o0ot11
T3SE- 71.8 TGA0 = 68.3
P9Aq = 29.801 9HU = .50
F TO UINF X PL
.c0022 91.1 26.93 10 2
.1OC201 1.2 25.,0 14 4
.1c22c 91.1 2.04 t18 5
.C0202 91.t 24.41 22 6
.002C1 91.2 23.97 16 7
.o00199 91.1 23.49 30 5
.0C201 91.0 23.11 34 9
.00198 91.1 22.72 35 2e
.·0222 91.C 22.39 42 11
.20203 91.0 22.13 46 22
.0o200 91.1 21.86 50 13
.c0203 91.1 21.569 4 14
.0029C 90.9 21.38 59 15
.cr201 9l. 21.18 62 16
.0O199 91.1 20.98 66 17
.00199 91.2 20.94 70 18
.0019t 90. a 20.7J 74 I9
0o19e 91.0 2.s57 7 2r
.0C19 q91.1 202.4 92 21
.02202 91.E 20.32 96 22
.02202 91.6 23.14 97 23
3ATE = 112271 f-0.15, 0.0"41
PUN 2


















































































































































































T9SE = 71.8 TGAS = 69.9
p 980 r 3 0 .26 P 7 9P9hP = 1c.C(t6 HUM = .58
F TO UINF Y PL
.o2392 91.3 26.7 10to 3
.00793 91.6 29.62 4 4
.·0394 91.3 24.97 168 5
.·093 915.5 24.57 22 6
.0P392 91.7 23.89 26 7
.00394 91.2 23.44 30 8
. o391 91.? 23.04 34 9
. 0396 91.9 22.68 398 I
.0'94 91.! 22.3F 42 11
. 0393 91.3 22 08 46 12
.C039S 91.3 21.82 50 13
.o0093 91.3 31.61 S5 14
.00394 91.2 21.40 98 15
.00395 91.2 21.20 62 16
.C00394 91.2 21.03 66 17
.00390 91.1 20.86 70 18
.00394 91.2 20.72 74 19
.00393 91.3 20.59 78 20
. 00390 91.2 20.44 92 21
.c0389 91.1 21.38 56 22




















































































































9 74 23. 9
10 39 22.71
II 42 22. 38
12 46 22.t12
17 50 21. 85
14 54 21.5S
15 59 21. 31
16 62 21.17
17 66 20.97

































































































































OATE . 111471 (-0.15w O.00t, -0.17)
RUN I
TA89 . 64.7 T9ASE * 69.2















































































































































































T09AE = 70.0 TGAS = 69.0
P8AR = 30.2,0 RHU - .68
F TO UI1F X PL
.00091 92.3 26.62 10 3
.00006 92.4 25.70 14 4
.00083 92.3 24.86 10 S
.00081 92.4 24.29 22 6
.00079 92.4 23.83 26 7
.00077 92.4 23.37 37 8
.00075 92.4 22.98 34 9
.00076 92.4 22.63 38 1t
.e0o73 92.4 22.29 42 t11
.00071 92.4 22.01 46 12
.00071 92.5 21.73 50 13
.00071 92.5 21.49 54 14
.00270 92.4 21.27 58 15
.00069 92.5 21.05 62 16
.00069 92.5 20.06 66 17
.00066 92.5 20.70 70 18
.00067 92.4 20.56 74 10
.00066 92.5 20.41 71 20
.00065 92.3 20.29 82 21
.00065 92.4 20.15 96 22
.00064 92.4 20.02 90 23
CATE 1119t71 (-0.15, 3.0&22 -0.17)
TA39 = 66.3 T9ASE = 70.2




















































































































































































79A5E = 70.2 TGAS = 65.3
PBAR = 30.20 OHUM = .,0
F TO UINF X PL
.00102 91.2 26.47 13 3
.00172 91.1 25.49 14 4
.00169 91.0 24.65 18 5
.00163 91.1 24.09 22 6
.00158 91.3 23.63 26 7
.0o154 91.3 23.t?17 30 8
.00153 91.1 22.79 !4 9
.00150 91.1 22.44 38 1C
.00145 91.3 22.1t 42 11
.00146 91.1 21.84 46 12
.00143 91.2 31.57 50 13
.00148 91.2 21. 33 954 14
.00141 91.2 21.13 58 15
.00143 91.1 20.92 62 16
.00135 91.2 20.74 66 17
.00134 91.2 20.58 70 18
.00134 91.2 20.44 74 19
.00133 9i.2 20.20 78 20
.00131 91.2 20.10 02 21
.00130 91.2 20.00 96 22
.00129 91.3 19.94 90 23
OATE - 120271 (-0.10, 0.024. -0.17)
TBASE . 60.5 TGAS * 65.6






































































































































TsASE = 68.2 TGAS = 65.8
P9AR 30.10 RoHUM .70O
F TO UINF X PL
.00362 07.5 26.70 o10 3
.00346 07.6 25.73 14 4
.00333 87.5 24.89 18 5
.00322 07.8 24.30 22 6
.00314 87.9 23.04 26 7
.00310 87.6 23.39 30 8
.00301 97.6 22.98 34 9
.00295 87.6 22.61 30 10
.00293 07.7 22.30 42 11
.00288 07.7 21.98 46 12
.002865 87.5 21.75 90 13
.002078 07.6 21.53 54 14
.00278 07.5 21.29 508 15
.00277 87.6 21.10 62 16
.00271 87.6 20.92 66 17
.00269 8?.5 20.76 70 1s
.00264 87.5 20.6e2 74 19
.00264 87.4 20.47 78 20
.00263 57.5 20.33 82 21
.00260 87.4 20.19 86 22
.00258 07.5 20.04 90 23
97
RUN 1I RUN 2










































OATE * 013072 (-0.15, -0.0011
SUN I
TAN9 = 67.9 TO0SE = 80.9
TCOV = 72.0 P90R * 30.26















































-. 0 00 99
- .0 0099. 0 100
































































.00314 1.097 -. 204
.00301 1.103 -. 298
.00295 1.107 -. 313
.00288 1.110 -. 323
.00202 1.113 -. 320
.00270 1.116 -. 336
.00276 1.110 -. 346
.00272 1.120 -.348
.00269 1.121 -. 354
.00267? 1.23 -. 359
.002695 1.124 -. 367
.00262 1.126 -. 366
.00259 1.127 -. 368
.00250 1.120 -. 374
.00286 1.129 -. 376
.00255 1.130 -. 381
.00254 1.131 -. 307
.00253 1.132 -. 390
.00291 1.133 -. 391
.00250 1.134 -.396


























T1ASE . 82.0 0 TGS 67.0
PSAR * 30.26 RHU0 . .60
F TO UTNF X PL
-.00099 91.5 26.96 tC 3
-. 00099 91.6 25.97 14 4
-. 00100 91.6 25.07 10 5
-. 00100 91.6 24.42 22 6
-. 00099 91.6 23.94 26 7
-. 00099 9t1.5 23.45 30 0
-. 00100 91.6 23.04 34 9
-. 00099 91.6 22.70 30 t0
-. 00099 91.7 22.30 42 t11
-.00099 9t.7 22.08 46 12
-. 00100 91.7 2t.84 50 13
-. 00098 91.7 21.65 54 14
-.00090 91.6 21.46 5S 15
-. 00098 91.8 21.26 62 16
-. 00098 91.8 21.09 66 17
-. 00098 91.0- 20.92 70 18
-. 00099 91.6 20.79 74 19
-. 00099 91.6 20.59 78 20
-. 00090 91.6 20.4? 02 21
-. 00099 91.6 20.28 06 22
-. 00100 91.7 20.12 90 23
OATE 122171 (-0.15, -0.002)
TA79 . 63.6 T7A8 -
TCOW * 64.7 PBAR * 25
PL. X UINF TO
3 10 27.10 91.3
4 14 26.08 91.9
9 18 29.16 91.4
6 22 24.52 91.4
7 26 24.01 91.4
8 30 23.53 91.4
9 34 23.15 91.4
10 38 22.79 91.4
11 42 Z2.4*7 91.3
12 46 22.20 91.5
13 so50 21.96 91.4
14 54 21.76 91.4
19 50 21.96 91.3
16 62 21.36 91.3
17 66 21.19 91.3
s10 70 21.03 91.4
19 74 20.09 91.3
20 70 20.72 91.3
21 02 20.59 91.4
22 06 20.40 91.4






7?0.7 TGAS * 63.6














































.00303 1.205 -. 95
.00365 1.202 -. 519
.00355 1.216 -. °99
. 0036 1.224 -. 951
.00340 1.229 -. 566
.00336 1.234 -. 881
.00331 1.238 -. 8S6
.00320 1.242 -. S99
.00329 1.245 -. 606
.00321 1.248 -. 610
.00S310e 1.251 -. 616
.00317 1.294 -. 625
.00318 1.257 -. 631
.00313 1.259 -. 630
.00311 1.261 -. 641
.00309 1.264 -.646
.00300 1.266 -. 651
.00310 1.268 -. 668
. 00300 1.270 -. 661
.00304 1.271 -. 663
.00304 1.273 -. 669
TA79 ' 62.9























T9ASE = 76.6 TG7S . 63.4
PeAR . 29.73 9HU0 = .82
F TO UINF X PL
-. 00200 90.0 27.05 10 3
-. 00199 91.0 26.04 14 4
-. 00199 90.9 25.11 10 5
-.00198 91.0 24.46 22 6
-. 00199 91.0 23.98 26 7
-.00200 90.9 23.52 30 a
-. 00199 90.9 23.11 34 9
-. 00200 91.0 22.77 30 10
-.o0200 91.0 22.43 42 11
-. 00199 91.1 22.16 46 12
-.00196 91.0 21.93 50 13
-. 00199 90.9 21.72 54 14
-. 00199 90.9 21.53 58 15
-. 00200 90.8 21.33 62 16
-. oo00199 90.9 21.16 66 17
-. 00199 90.9 21.01 70 10
-. 00199 90.9 20.08 74 19
-. 00209 90.0 20.71 70 20
-. 00200 91.0 20.57 82 21
-. 00199 91.0 20.39 06 22
-. 00200 90.9 20.19 90 23
DATE ' 122371 (-0o-15, -0.004)
TA79 62.S T9SAE 2 82.5














































































































.00499 1.391 - 777
.0347! t1402 -.806
.00463 1.408 -. 325
.00456 1.413 -. 043
.00450 1.*17 -. S57
.00446 1.420 -. 68
.00443 1.423 -. 878
.00440 1.425 -. 087
.00438 1.27 -. 094
.00437 1.429 -. 903
.00434 I.431 -.907
.00432 1.433 -. 913
.00432 1.434 -. 920
.00429 1.635 -. 921
.00430 1 437 -932
.00429 1.43 -. 936
.00426 1.439 -.935
.00426 1.440 -. 940
.00426 1.441 -. 947
.00425 1.442 -*969

























T9ASE = 03.4 TGAS . 64.1
P9AU 30.10 RHU8 · .87
F To UINF X PL
-. 00394 91.6 26.07 1o 3
-. 00395 91.6 25.91 14 4
-.00395 91.6 25.05 10 8
-. 00396 91.7 24.30 22 6
-. 00396 91.7 23.89 26 7
-. 00396 91.6 23.42 30 a
-. 00396 91.7 23.03 34 9
-. 00397 91.6 22.63 38 o10
-. 00397 91.4 22.31 42 11
-. 00397 91.6 22.02 46 12
-. 00395 91.5 21.75 0so 13
-.00396 91.4 21.56 54 14
-. 00396 91.6 21.34 58 18
-. 00395 91.6 21.15 62 16
-. 00398 91.7 20.97 66 17
-. 00399 91.6 20.01 70 10
-. 00396 91.6 20.67 74 19
-. 00396 91.6 20.49 78 20
-. 00397 91.5 20.34 82 21
-. 00396 91.6 20.17 06 22
-. 00390 91.7 19.99 90 23
98
RUN I SUN 2
RUN I 9UN 2
DATE = 011072 -0.1, -0.C01, -0.17)
T9ASE = 87.8 TGAS = 67.8
PRAR = 30.33 0HU8 = .78
































































































































































T8ASE = 79.6 TGAS = 64.2
PSA8 = 30.!! 88U4 = .7e
F TO UINF X PL
-. 00090 901. 26.86 t1 3
-. 00886 91.6 25.90 14 6
-. 0008 91.6 25.84 18 5
-. 00,80 91.7 24.39 22 6
-. 00078 91.7 23.89 26 7
-. 00076 91.9 23.40 30 N
-. 0c075 91.7 23.00 34 9
-. 00074 91.7 22.63 38 10
-. 008D7 91.7 22.31 62 11
-. 00071 91.8 22.01 46 12
-. 00071 91.7 21.78 50 13
-. 00069 91.7 21.57 54 16
-. 00070 91.7 21.37 58 15s
-. 00068 91.6 21.16 62 16
-. 00067 91.7 21.01 66 17
-. o00067 91.7 20.84 70 18
-. C0067 91.6 20.69 74 19
-. 00066 91.6 20.50 78 20
-. 00065 91.6 20.36 82 21
-. 00066 91.7 20.18 86 22
-. 00065 91.6 20.02 90 23
OAT8 = 011772 f-0.15, -0.002. -0.17)
T789 = 63.0 TBASE = 81.8
TCOV = 69.2 P988 * 30.e3
PL X UINF
















































































































.00350 1.163 -. 466
.00338 1.166 -._66
.00326 1.169 -. 477
.00315 1.171 -. 471
.00305 1.173 .474
.00301 1.175 -. 473
.00297 1.176 -. 478
.00291 1.178 -. 474
.00286 1.179 -. 471
.002a2 1.180 -. 473
.C0C28 1.181 -. 690
.00276 1.182 -. 477
.00276 1.183 -. t79
.0271 1.i14 -. 47S
.00268 1.185 -. 477
.00264 1.106 -. 474
.00262 1.t87 -. 473
.00259 1.187 -. 471
.00258 1.188 -. 475

























T9ASE 91.6 TGAS = 64.1
P9A8 . 30.03 RHUM . .80
F TO UINF X PL
-. 00178 91.5 26.87 o10 3
-. 00170 91.6 25.95 14 4
-. o00167 91.5 25.02 18 5
-. 00t61 91.5 24.39 22 6
-. 00155 91.6 23.89 26 7
-. 00153 91.5 23.4t 30 8
-. 00169 91.5 23.04 34 9
-. 00168 91.5 22.66 38 18
-. 00165 91.5 22.37 62 t11
-. 00142 91.6 22.07 46 12
-.00160 91.6 21.89 s8 13
-. 00144 91.6 21.61 5 1i4
-. 00138 91.6 21.41 58 15
-. 00137 91.6 21.20 62 16
-. 00136 91.7 21.02 66 17
-. 00136 91.5 20.85 70 18
-. 00132 91.6 20.72 74 19
-. 00131 91.6 20.55 78 20
-. 00129 91.5 20.62 S2 21
-. 00129 91.6 20.27 86 22
-. 00128 91.6 20.09 90 23
OATE = 012472 (-0.1i. -O.CO0, -0.17)
TA79 = 63.9 7958E = 84.7
TCO0 = 70.5 PBAR = 30.13
FL X UINF TO0
3 10 26.86 91.6
4 14 25.82 91.7
5 18 24.95 91.8
6 22 26.81 91.8
7 26 23.86 91.7
8 30 23.36 91.7
9 34 22.96 91.7
17 3! 22.60 91.7
01 42 22.28 91.7
12 46 20.97 91.7
13 50 21.74 91.6
I4 54 21.52 91.7
15 58 21.32 91.7
16 62 21.12 91.7
17 66 2c.96 q.6
10 70 20.90 91.7
19 76 20.60 91.7
2r 78 20.50 91.7
21 982 20.38 91.
22 86 20.22 91.8




- .0 03 29
-. 00386

































































.00445 1.319 -. 753
.07431 1.309 -. 758
.00184 1.303 -. 759
.00608 1.30 -. 7*57
.003S99 1.299 -. 756
.C 0393 1.298 -. 759
.C8338 1.297 -. 762
.0O381 1.297 -. 760
.cc379 1.298 -. 766
.20074 i.299 -. 765
. 00369 1.298 -. 761
.0c363 1.299 -. 758
.20364 1.330 -. 770
.70359 1.300 -. 766
.00355 1.301 -. 761
.003S3 1.302 -. 765
.00349 1.S33 -. 762
.2347 1.304 -. 762
.00363 1.304 -. 759
.20362 1.305 -. 762
























Ts9ASF 83.5 TGAS * 62.8
P9A0 Q 30.13 9HU9 = .70
7 0 1 2 8 8 8.7
F TO UINF X PL
-. 00357 90.2 26.81 10 3
-. 00342 90.3 25.80 14 4
-. 00330 90.3 24.92 18 5
-. 00320 90.5 24.28 22 6
-. 00310 90.5 23.81 26 7
-. 0030c 90.2 23.33 30 8
-. 00300 90.3 22.94 34 9
-. 00293 90.6 22.57 39 10
-. 00291 90.4 Z2.26 42 11
-. 00286 90.3 21.94 66 12
-. 00281 90.3 21.71 50 13
-. 00275 90.3 21.49 54 14
-. eC278 s0.3 21.30 5S 15
-. 08272 90.3 21.10 62 16
-. 00266 90.3 20.94 66 17
-. 00266 90.4 20.77 70 18
-. 00263 90.3 29.66 74 19
-. 00260 90.4 20.47 78 20
-. 00258 90.4 20.36 92 21
-. 00257 90.4 20.20 86 22
-. 00254 90.4 20.09 90 23
99
RUN I RUN 2
TAR9 = 66. t
TCOV = 68.8
PL X UINF
3 o10 26.3 91.5
4 14 258.9 91.3
18 25.03 91.4
6 22 24.39 91.4
7 26 23.89 91.4
; 3S c.3 95i.6
9 34 22.99 91.5
10 38 22.63 91.5
t11 42 22.30 91.5
12 46 22.01 91.5
13 50 21.77 91.6
14 5 21I.57 91.5
15 58 21.36 91.R
16 62 21.15 91.6
17 66 21.00 91.5
1s 70 20.84 91.5
19 7? 20.69 91.5
20 78 23.s9 91.5
21 82 20.36 91.5
22 86 20.18 91.6
2 90 20.01 91.5
1UN 8 RUN 2
RUN 1 RUN 2


















































DATE = 91031 to0·00 . G0.0el
· QUM 91571'1 STNA - 0 0 420 OELH I 913 I E ·, 17000q'UN 12077otr- CF /Z *00249 CEL H N I 
X(JNJ 2~ ~~.72O AT I .032L CEL# 1.200
K(Efl) s .0014 GAN · .001 69TA -. 000 H s 1.563
! Y. U. T* Y /OIL3 -I0 Y U T
:~ 0.0 0.0090 -11., 0.0000 0.001:1 99.2902: 30 2I S01NS - S. ':'I4 0 648
E 307 30? 2.6 .0100 -9.0' .0@49 6.00 93?77
4 4.4 #.4 ~~~3.1 *0224 -6.3 .0069 ?.19 99*27
6 S.9 S*I I.7 00 A7.I . 009 9o.19 09.77
7 6. . . 03 67 .09 S01 4e?
7., 6.s9 .a, · 0376 A603 ·099 11·20 07,3I
8.2 2°5 5.4 .0#34 -6·9 .01019 12·03 ee·90
to S.9 ?·9 5.0 .0492 -5·6 · 0119 12.77 36.25
11 9 ,? 0.4 6*t ,090 -9, .1291 13,60~ 35·914
12 104 09 6. 02 - ~· ,19 1. 6·2
13 It.ZE 9,S 6.6 ,0566 4-½,0 ,04 60 4 84.41
14 12o6 10,0 T.I .0642 -k. · 0169 16,10 eE·Eo
1s 1#.1 10.5 IoS o0717 -30 010 9 169 92*261
16 19.6 te.9 ?,9 , 0793 -3·~ · 0209 t2013E 0
II I?.1 11.3 8.2 .0069 -3.2 .0229 is.II so.719
18 'I:6 11o O.4 ·0945 -2.9 ·0249 16., a0.21
I9 16 2 :I SS0 ·~197 *E2 .0259 19·73- ?9*35
20 2½*6 12.? 919 .2#9 Z·2' ·0329 20*49 7a·01
01 20.3l 19*2 9, .119 - 1,9 ,0779 21.3 FT?90
2 02.1 1. . .169 - 1· :,Ok 29 09 77.3I
23 3s.e 13, .9 00 .109 -1.4 ·04"? 22·43 70*09
24 39.6 11*2 10ot ·Z0eI -1.3 ·0529 22·92 75.49
25 k?.0 Lb·? 10.½ .2389 · 0~ 33.60 ?9.
26 54.5 16.1 10.6 .2760 - .072 2½·3 7.~
2? S9 . 9.6l .e.30 -·6 ·Z0? 2,0743
28 84·k 16, :12o I ,46.· 1129 265.4 74.33
29 103.2 T. 1 1, 2 tl, 5236 0. .13I9 27,~E 7q·03
30 121.6 17.6 12·3 06106 - .1 *129 E$·40 19·01
31 1 90,1 10·61 11·b4 19,009 . .2129 399·6 73·66
32 I96, I9.2 114 99 33 , .22~9 30097 ?!,69
33 233.9 19.5 11.4 1.133I .0 ·31~2 11·471 ?3.5,9
3% 27t,.3 19,6 II.4 1,3T81 · 0 ·32931 · 0 SI 0A T
35 285*9 19,6 31*k 1*kE26 ,0 .,EE II. 316 3
36 323·3 1t.6 il*4 t.6429 ,O ·432{ SI.:, 73.~9'
9ATE =091871 (0·90, 0·0DOC)
TRUN · 1071-I1 STNA · ·00251 OELH · 11 .66 EH 1050·0
I UN I2071- IF / ,0020 09~ 4 .E Z1O0.·I
PLATE · U, UNF = 1.6 ~EL2 = .~ ·046 OL3 = 1776
yXiN ·) 22.00 G" 9·$35 T"HETA · M ,070 0Lk 9·Z2
K(EOSI .0009 GAN = ·00 2 3936 -·001 H : 51·9
I Y+ U. T. ¥/9EL3 -OO I U T TAU. O+
I I. I.I . 0029 -17*3 ·009 ·~ 9,19.9 · 9961 1:,011
3 #,E ½.2 S·0 · 0055 :'#.; ,0C62 6,t? 91.*9 .999 ·0
4 409 k.7 3.4 ·00~1 -14·2 ·CO?2 6,3 80 94·10 ,999 1·00
0 9.5 5.2 3.~~ ~~~~~~~:'9 *06- 36 ·02 2.2 9,0 ·9 .0
6 A.2 E 7 .T , * 09 -13. 09 · 3 9.3 · 1. 0
? 6*9 6*2 1 4 ..9 A0 -12·6 .0102 9*0'2 91·00 ·9Is0 1·001
7·6 A.2 6.: ·006 I - i121 ·01a 9·? D'2 99 ·0
0·2 7 *2 .9 .0 · 69 - li· · 01I22 10·62 90.69 · 993 1.001I
10 3,9 7,7 6·1 .O0?6 -11.3 · 0132 11·19 90·0~ *997 1·060
11 0·6 0·2 1 E,5 1 *06 11·0l . 142 1t*03 89*56 ·997 1,000
12 10· O·. 6·O ·00 2 .6· 152 L2.41 39·00 ,997 1I0..
13 10,9 ,·9 7 ?,1 00 -I10· "I36 I23 OT 9?·
Lk 12·$ g,5 .?·5 .013 -9· .0102 13·74 36,05 .g9E6 99999
is 13·6 10.0 8.0 .0114 -9·5 ·0202 14,99 07.37 99qO ·998
16 19.0 $0.9 8·~ ·0126 -9.0 ,0222 i9,23 36*?2 .995 99?
IS 19· 11* .4 ·0160 -0·1 .02S2 I60 39 : .992 .
19 2.?1 9 gg ·00 *?6 ,32 727 0t94,69 ·90 .9
200 2a 2 9 !. 12·3 10.9 ·0905 -7*3 936,2 17*89 84*20 90 · 8
21 E?*3 12:T 10,S1 ·0220 7· ·0402 10,40 837 ·6*9 6
20 32. i* 1 3*I0. .0 3 -6.9 .Q012 19.1I aI.Oh ·961 .901
24 'S· 13.9 11.3 .0 301 -I·I ·0632 19.7 S2A66 ·9?7 ·976
29 39.2 13.? 11·9 .0329 -6*0 .0502 19·96 32.27 .97, ·970,
426 7 ~ · lk1 11 9 I00 -9I I 00 20.0C e:1, 0,1.73 .967 ·91
E? 59* 14 192 .043 - I. I00 Z0 '1S$ *53 99I
es a2.e t*.0 2.9 .0920 -s.o .0932 Z1.59 00.64 .946 .936
29 ?9*? 19.9 13.51 ·0669 -4.k ·12352 22.40 30·03! · 922 ·0
30 96.9 16.0 13.9 .0811 -k.O o1432 23,16 T9·4½ ·099 ,073"
31 110·3 16.~ 13.:9 ·o9E. - 3.6 .te 23.3 ? 8.01 7 · 00 8
2E I3, O 6. I 2 .109 - 3, ·193 2 k 7·3 ·062I ,71
33 17 · 17.6 1 ½E ,129 -30· 12 29.00 2?9 .7 90 ?
34 36S*I II·6 k4 .13ITT -2*T ,24 32 29.6 77.491 ,7kO ·70
35 1aO.7 a I 1I.0 191·11 2.k ·2602 26·1E 77·14 ?aZ ·.666
36 214·4 3E*T 'S5,6 ,1301 -1·9 ·31I2 27·10 76·42 .6CE 96
3? 245*1 19.½ i6·0 .2054 -1·5 .3002 20.17 ?5·05 :.904 .4709
30 281·8 20*0 16.3 ,267 -1.! ,12 296·01 7I:·,, I~ · SS
36 319.9 2O.5 1·6 . 9350 · .4102 .TTke .36 . 0
kE 349.2 20*9 16.9 .293S - , .912 30·½~ 74.40 .221 .0;
6,1 32.9 21.3 37,1 .31 -· 962 30,94 74·10 ·15~ ,129
43 90Z EI*T 17.½ III0 - * *660:2 31:1E 73·?41 :.II I0
43 91 E· 21.7 1 17· ·4343 ::I ,76I 31.6 73.66 ·00 *00
44 S89.0 21·?7 II.9 49I4 O· ·062 316 73.62 ·OO0 ·000
4S 692*4 23*7 I37*5 * 6#00 '0 · 9602 $1E.0 IS·6Z ·000 ·000
0ATE * 051810
0 5UN - 91571-1 1T05A · .0255
V 5U6 120771-1 CF/2 * .0222
PLATE * 3 U10F * 31.5
2(055 · 10.00 16 · 5.145
801065- .0OO1 GA0 I002
V .~ U. 3+ 8/OEL3 -00
S :I - 1,1 60 .0 .2 0.0000 -1.2 4.2 4.0 2.5 .0066 -12.7
3 4.7 4.7 3.3 .0079 -12.1
4 5.6 5.3 3.9 .0056 -11
6.1 5.9 4.4 .0091 *11.0
6 6.5 6.5 4.5 .0105 -10.5
7.5 7.0 5.' .0120 -10.1
5 5.2 7.4 5.7 .0131 .9· 7
9 8.9 7.9 5.0 .0142 9.4
10 9.7 5. 3 5.4 o3153 51.0
11 00.6 5.6 6.7 .0164 -5.7
12 11.1 5.9 7.0 .015 - 8.4
13 11.5 9.2 7.3 .0156 8.1
14 12.9 9., 2, ,0157 -7.9
15 13.9 10.0 7.9 0219 -?7.
16 19.3 10.5 5,3 .0242 -7.1
17 16.7 10.5 5.7 .0264 -6.7
15 19.5 11.4 9.2 .0305 -6.2
19 22.3 12.0 9.7 .0353 _5.7
20 25.5 12.6 10.1 .0405 -5.2
21 25.4 17.0 10.9 .0464 *½.9
22 32.5 13.2 1.5 .0515 -46
23 36.4 13.5 11.0 .0574 -4.k
24 43.4 14.0 11.5 .0655
295 50. 14.4 113 A0796
26 57.5 14.? 12.1 .0927 -3.3
27 65.0 05.2 12.4 ·1E74 -3
25 55.6 15.8 12.9 .1391 -
29 103.2 16.4 13.9 .1629
33 120.5 17.0 17.7 ·1906 -1,7
31 156.0 17.9 14.3 .2461-
32 191.2 185 14.7 .301i 
33 226.3 19.6 1E.0 .9570 -. k
34 21t.5 20.1 15.2 4125 -2
35 29*.7 20.5 15.3 .4645
34 371.9 20.7 15.4 .5235 -. 0
367.0 20.7 15.4 .5785 .0
35 402.2 20.7 15.4 .6344 -. 0
09 I420·633 9 20.7 15.4 .6639 -.0
40 47397 20.7 15.4 .7471 -. 0




1 .0 0.0 .
2 43 4.5 7.1
3 5.0 4·. 3.5
4 5.7 5.4 4.o
5 6.3 5.9 4.5
6 7.0 6.4 4.q
7 7.6 6.5 5.3
5 5.3 7.2 5.8
9 8.9 7.7 6.2
. 9.6 5.0 5.5
11 12.2 5.5 6.5
.2 10.,9 .9 7.1
13 102.2 9.5 7.6
14 13.5 9.9 9.0
.5 14.5 10.4 5.4
16 16.1 10.8 5.5
.7 17.4 11.1 9.2
.5 20.0 11.6 9.6
19 22.6 12.1 10.1
20 25.3 12.5 10.5
.1 25.5 12.9 10,8
I2 31.5 13.3 11.0
23 35.3 13. 8 11.5
24 44.9 Lk.1 11.9
.5 51.4 14.4 12.3
26 61.2 14.9 12*6
2 7 7.5 15.4 07.i
28 93.9 05.9 13.6
29 110.2 16.3 13.9
30 126.9 16.7 14.2
31 142.9 07.1 14.5
2 17596 I17. 15.1
3I 208.2 15.3 1·5.
34 240.9 08.9 02.0
5 306.2 70.0 16.7
6 371.6 20*9 17.3
37 436.9 21.6 17.8
35 502.3 22.1 15.3
39 567.6 22.4 18.5
40 633.0 22.4 18.6
.0 695.3 22.4 15.6
'Z 763.7 224 15.6















































92L * .3I4 526 · 560.0
0ELI .°423 85 $56.0
3112 * .0353 0213 * .080
THETA .0314 326 4 525
2ETA * -. 001 8 *1531
T U T TAU, Q*
9.0000 0.00 99.34 1.000 1c000
.02S7 6.17 94.85 1.008 1·002
.0067 7.17 53.55 1.000 1,012
.0077 5.10 52.53 1.05 1.001
.0087 5.5e 92.06 1.,00 1.001
.0097 9.51 91.24 ,999 1.000
.0107 10.55 50.53 .999 1.000
.0117 11.30 89.56 .999 .999
.0127 11.95 59.25 .995 .595
.0137 12.56 85.64 .955 ·9957
.0147 13.09 53.14 .997 .955
·0157 13.S9 87.61 .997 .955
.0167 14.05 871.6 · 599 .994
.0177 16.47 86.75 .595 .953
.0197 15.28 86.07 .593 ·991
.0217 19.92 55.48 .991 .959
.0237 16.42 54.85 AS 59 · 957
.0277 1 I.35 83.9  .555 ·951
·.0717 15027 53.13 .950 ·975
.0367 19.10 82.39 .974 .969
.0417 19.69 51.85 ,967 .962
,0467 20*17 81.32 .963 .963
.0 t? 20.50 59.96 .952 .945
. 617 71.32 52.22 .936 .923
·.0717 21.90 79.74 .91 .903
·0517 22.36 79.20 .699 .·75
.0967 23.07 75.63 ·569 .836
.1217 23.95 77.50 .512 .*61
.1467 24.9! 77.08 .751 .61
.1717 2,.7e ?76.4 .654 0599
.21207 77.2! 75.49 ·544 ·437
·.2717 25.59 74.77 .426 .292
.3217 29.72 7426 · 254 1S9
. 3717 32.58 73.92 .159 .057
.4217 31.10 73.74 ,127 .037
.4717 3i.42 73.62 ·072 .000
.5217 31.51 73762 .031 .002
.5·717 71.57 73.62 .009 .002
.5983 31.52 73.62 · 002 .022
·.6733 31.50 77.62 ·007 .060
OEH I= ·0 El~
212 -. IE 3L3
TH0TA .09E4 0E21




















































































































































90 * 12071. 2/ ::.018
91*79 12 00T * 31.6
809065. .0991 1GA -t .001
T.5 U. 0T . V )EL3 -00
2 2.8 3. 2.0 1.013S 1.
3 3. 36 24 .0016 -17.
I .7 4.7 3 .3 .0022 -16.06 I5. 9.1 3.8 0025 -19.5
7 6.9 5.I. 02 -1.
9 7.3 6. 9.1 .0936 -14.1
I. . ., ..03T 1t3.7
12 92 7.8 6. M.04 1l3.9
13 9.8 8.2 6. 04 1.
19 10..4 4 79 .0058 -11.7
16 13.7 9.9 9.1 .0964 -11.1
17 14.9 1 0.:3 5.4 .00790 10a.8
19 16.2 19. 9.A 07 1.19 17.9 10.9 9.0 .09 19.2:
29 20.0 11.6 9.6 .0094 -9.6
21 22.6 12.9 19.0 .0106 -9.0
22 259.8 12.9 10.41 .02 -.
23 29. 128 I10. 011,3,6 8.5
24 39.4. 1.4. 11.3 ..016 7?.9
295 41.7 13.9 11.7 .019 -7.9 1:26 45.1 14.2 12.1 I022 -7.1
27 97.7 14.6 12.9 '071 -6.729 73.6 15.2 12.9 .0346 -6.
29 89.6 15.6 13.3~~~~ .0420 5B.9
31 115 16.5" 140A 050 9.32 13. 168 4.:069 .
33 169.3 17.9 14.9 .07 99 4.4
34 201.2 18.1 16.3 .0944 3.939 233.1 19.6 19.7 .1094 -3.9
35 296.9 19.9 16.4 .193" -2.8
37 360.8 20.4 17.1 .1692 2.1
38 624.6 21.0 17.6 .1992 -9.6
39 :488. 01.9 18.1 .2291 -1.1
40 922 22.4 18.6 .2590 .6
41 616.01 1229 18.9 .2990 -42 679. 1229 191 .319 .13
43 74 3.6 23.0 19.2 .3488 .0
44 907.4 23.0 19.2 .3797 .0
49 971.2 23.0 19.2 4087 .046 939.0 23. 19.2 .4386 .0
(0.00, 0.0006a
I3012 *.1179











. 012 1092:5 
.023 14I.14












































1: .907 I 1l.90































0909 * 915071 8 0. 00, 9 .09090
v RUN 91071-1 S79* et507 9. * .1 99 2270.0
71*7 * 19 089 31.7 00EL0I .14'I27 3913 2400
0909) G 8.9 8 * .799797 T *T 1S92 0914 * 2.910
999069. -.000 3 CAN -.002 8979A .901 6 1.409
I V. 04 T4 0/091.3 -30 v U 7 T900 04
2 4.1 4.9 2.9 1.016N -1. I 0a266 5.46 99.15 1.909 S 1.001
3 4.8 4.8 3.4 .0018 -16.8 .0076 6.03 94.39 1.090 1.002
6 5.4 9.1 3.8 .0001 -19.9 .0086 6.99 93.77 1.000 1:.002
9 6.0 9.6 6.3 .0023 -19.4 .0094 7.60 93.12 1:.00 1I92
6 ,6. 6.8, 4.7 :.0026 -19.0 :.0106 8.19 92.62 1.0 1027 7.3 8.6 9.2 .0029 -14.9 .0116 8.79 92.01 1.9000 1.0928 7.9 6.9 5.9 .003 -:14.1 .0126 9.38 91.96 100 .0
9 8.9 7.4 9.8 .0933 -13.8 .0136 10.00 91.18 1.000 1.092
19 9.9 9.3 9.9 .0038 -13.1 .0158 11.29 90.07 1.902 1.002
1 111 9.1 7.1 .00043 -10. :.0176 23 95 1.002 1.012 12. 9.6 7.6 .949 12.1 .196 12.99 8894 S 999 1.913 13.6 10.1 7.9 .0093 _ -1.7 .9216 13.69 98.90 .999 1.002
14 14.9 10.6 9.4 .0098 -11.3 .9236 14.39 8..96 .999 1.00115 17.3 11.0 9.0 .0067 -19.6I .926 1914 8710 999 1.08016 19.9 11.6 9.5 :.07-1. .76 199 96.48 *: 99 1.000o
17 20.4 12.2 9.,9 .0097 -9.7 .0396 16.46 55.95 * 999 .999
18 24. 12.6 103 I007I 9. 0796 17.02 99.50 .996 .99919 27.4 12.9 10.7 .9106 99 .436 17.6 94.97 .9995 .996
29 29.9 13.1 10.9 .0116 -8.8 .0478 17.73 94.76 * 994 .999
21 33.9 13.3 11. .0128 -9. .052 16.04 9447 *993 .994
22 36. 13I 11. I04 -8. 07 1 9I.30 8.171 .991 .99323 40.9 14Z1 11.7 .0169 -8.0 .0676 190 3.5 .00 .9
24 51.9 14.6 12.2 .0202 :.7.9 1.062 11 9.69 83.1 * 993 .986
29 67.6 15.1 12.7 IA2I -7.0 127 20.4 92.49 .977 .974
26 93.3 15.6 13.2 .0324 -6.9 .126 21.07 81.82 .962 .96127 99.0 16.0 13.9 .0385 -6.2 .157?6 21.8!. 6.4..6 .99 .992
28 114.7 16.6 13.8 .0446 -9.:8 .1826 2213 802 93 .93929 130.4 16.7 14.1 .05017 -. .2076 22.99 90.7 * 25 92
30 161.8 17.3 14.6 0629 -1 .2576 233 8009 * 96 .899
31 193.2 17.8~ 19.0 .051-l 6 .37 24:.14 79.49 .84 .6
32 224. 19 15.9 .873 -4. .3576 24.8 79.93 *89 .60
30 256.0 19.8 15.9 .0996 -3.9 .~~~~~407 2.45 28.9 .77 79734 297.4 19.3 19.1 .111 -3.95 .4576 260 796 .79 75
39 390.2 00.1 16.8 .1362 -2.9 .5076 27.17 37.2 : 64 67
36 413.0 20.9 17.4 10 23 .6576s 29.23 76.53 .911 .58
37 475.8l 21.5 17.8 .1891 -1.9 .7676 29.1 75.90 .440 .496
39 I39. 22.1 18. .2095 -1.3 .9576 29.96, 75.30 * 327 .3955
39 601.4 20. 18. .23 .9 9576 I1 30.7 74.76 .223 :.2940 664.2 23.1 19. .2584 -. 6 1.0576 31.29 74.31 .34 .181
41 727. 2331. .22 .3117 115 739 .01 0642 789. 03.4 1,9.6 .3072 -. 1, 1.25776 3160 7370 * 29 :.034
43 890I 23.5 s19. 31 .0 139 76 31.7 7.9 .009 .00
44 919.4 2.5 19.7 .396 S914T 17 73.9 .00 060
45 978.3 03. 19.7 .360 .0 S 1576 31.72 73.9 .07 0046 1041.1 23.4 19.7 .4049 .0 1. 6976 31.79 73. 56 .01 00




0 3. 3. 2.5
4 4.7 4. 3.3
9 5.9.3 5.4 3.8I
6 S.9 9.9 4.0
7 6. 64 4.6
9 7.I 6.8 9.9
9 7.8 7.3 9.
10 8.4 7.7 9.7
91 .6 9.4 6.3
13 12.1 9.4 7.5
14 13.3 9.9 7.2919 16 10. .
17 17.0 19.8 8.8
18 19.5 11.9 9.4,
19 21.9 12. 9.8 29 29.9 12.5 10.2
21 2. 091.
22 3. 31 1.
23 34.2 13.3 11.1
24 40.4 13.80 11.9
05 4.5. 14. 11.928 61.9 14.7 12.6
27 177.3 :162 12.9
28 188.1I 61 136
29 13. 1. 1.
30 16.6 17.3 1141. 6
31 200.3 17.9 19.01
32 031.1 19. 15I4
33 292.6 19.1 16.1
34 394.1 09.0. 16.7
39 419.16 20.:7 17.2
26 477.1 213 17.7?
37 93.6 21.9 18.
39 661.6 03.9 18.9
40 723.2 23.3 19.3
41 78. 23616
40 907.7,I ' 03'.8 11 9 .943 1930.7 23.9 20:.9
44 1193.7 23.8 00.0
49 1276.7 23.9 28.0
0979E 0 91871 8 0.00, 0 .0009l
1769 - .000 096 .47 99 2648.
C,9 31. 091 - 10 71 .1
GM 5.750 06938 * .0560 0014 *27 Ilk
GA9 -.009 907* * .02 6 1.490
9/3913 -00 U 3 0914
.0014 -17.3 .9967 8.29 99.09 1 .000
.0016 -16.9 .02?? 6.29 94.62 1.100D
.0918 -163 .97 71 4.0 1.090
.090 -9. .0097 7:.54 93.44 1 .002
.0022 -19. I00 8.6 92.89 1.090
:.9024 -19.0 .0117 9.07 92.4 1.000
.006 .14.7 .0127 9.68 92.00 1.090
.0029 -14.3 .0a8I07 10. 20 91q.56 1.000
.9032 -13.7 .197 11:.14 90.74 I 1.000
.9036 -13I :.0177 11.82 89.9 1.9
.0941 -12.6 .0197 12.49 89.939 * 999
.0049 -10.1 .0217 13.08 98.79 * 999
.0949 -11.8 .0 237 36 88.38 -:, 999,
.0093 -11.5 .0257 101 996 98
.0057 -11.2 .9277 1.33 8.671 .9971
.0065 -10.6 .0317 15.24 86.87 .997
.0074 -10.2 .035 169.95 863 999,
.0994 -9.9 .9497 1699 5.9 995
:.0094 -94 :, .0457 17.90 89.3 .9994
.919 -9 1 007 17.3 9506 993
.9119 -9.9 .05S7 17.63 8.76 .992
.0136 -8.5 .0697 16.37 94.29 .990
D0197 8. .0757 19.80 83.84 .99I
.0209 -7.92 .1it07 19.46 8304 * 1980
.00690 -7.1 .1297 20.21 8.6 *97
.9 364 -6.4 .1757 21.32 81.64 .997
.0 467 -9.9 .0227 22.90 00.99 .937
.0571 -9.4 .2797 22.93 90.33 * 916
.0679 -50 327 23 1.68 79.86 *892
877 -. .3757 24.33 7.9.37 .861.09S6 40 477 2937 7.5 .0
113 33 .9757 2649 7.9 72
.1409 -2.8 .6797 27.43% 7 7.13 .6,44,
.1687 -2.3 .7797 29.27 76.3 .994
.1814 -1.9 .9757 29.9 79 .96 .46 0
.2022 -1.4 .9757 I 298 7.39. * 36
.2229 -1.1 1.0797 39.45 74.97 1 7
.2436 -. 8 .77 99 74.8 190
.2643 .:4 1.2757 31.1311 74.16 :129
.898 I1 1.4797 31.6 73.71 .939
.3472 .0 1.6797 31.64 73.99s .002
.3987 .9 1.8797 31.60 73. 59 *000
























V187 I20 21 
0909 - 9.00
9E096). -.0015
0 S74 14 74
9 6.9 9.9 4.7
6 7.1 6.3 5.0
T 7.7 6.8, 9.3
9 8.9 7.6 .
10 11.3 8.9 7.2
11 12. 9.9 7.
12 13.7 1. .
15 19.6 11.8 9.S9
16 20.2 10.1 9.9
17 24.6 12.5 10.1
19 27.7 12.39 19.95
19 39.7 13.3 10.
209 33.7 13.5 11.1
21 36.8 13.7 11.3
22I 0. 14. 11.
03 :4.9 1.4 12.1
24 58.0 14.8 10.4
25 73. 193 09
26 98. 19. 13.227 193.4 16.1 13.9
28 133.7 16.7 14.0
29 164.9 17.3 14.9
30 194.3 17.7 14.9
31 224.6 18. 19.
32 2852 19.9 15.
33 349.8 19.7 16.0934 40632051039 46.9g 21~.1 17.
36 927.5 01.9 17.
37 649.7 22.7 18.7
'39 769.9 23.9 19.4
49 1912.3I 24.2 20.2
41 1133.4 24.1l2 00.3
42 1294. 6 24I 00.43 1379.7 24.2 2.0.
3800E . 091971 97.00, 0.0008
S768 - .00194 0919 * 1.999 9E6 * 3008.0
C It - .00163 3919 * 1.481 999 * 2609.0
CH,6 -5.709 06HE8 A* .1766 0916 - 31.4331
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IAT? . 120471 (-0.15. 0o.000
9JN:- 901871-X1 ETNA ' 00ti91 OELLH I · I, 1.6] eH I 918'I.
PLATE -t 2 u{r· 3. EL2 · 20ii TE3 · ~.72
X(~) · 9O*23 GHM · S?k9 THFTA · 1071 OR~ 3,~
K(FOG)· -eGOT ' GA 9 -,012 .ET · .*0 I H : · *
V.Y U. T+ Y/GEL3 -10 Y U T
3,· ~ O,& 2~ ~.~00tO -t9,# De096 5,½k 96.00
A, 99 4, 0016 -t q ,0~9 7 1 1 3E
O S*~ 6*2 ,*6 ,00i0 -1~.9, 015 O0 30
S .7 .1 5.I 092 192 .01226 9.t2 90,06
10 0, S?* 5,7 ,023 -l4.e ,o3 9.51 91.65
21 .0 To? 6,0 .OUT -~1k,5 .1½6 l: 10,2 1,27
S2$. , I * *002 :14#, II'6 110 o5
t3 11,2 9,0 7,1 .0032 -3, ,0106 11.70 09.011
lk 2: $O 1k I, 2.6 .003 -12. . 02010 12,2! 19 32
I0 136 9,9 0,1 .9039 -I', .0226 $o2e St 0.67
26 2~ S,0 03 * .1002 -221 ,O½ $,T Mm2
17 $ ?.2 11,v 9.0 .00k9 -21,9S ,0256 i4.27 07*52
18 20*E IT,? 9,7 .0007 -10,SI ,026 1,9 067
19 23,2 12,k 00,2 .066 -10,? ,c- 6 1.0 6 6,17
20 29.2 13,0 i0.9 ,0C$3 -9.6 ~C176 16.77 09,27
T0 ": "1:I 2 11$, 017 - , ,68 1,2Tk2
23 16.1 t4.T 12.½ 11 .099-02 *136 1010 O!.k!
25 S1,2 15, 3 12*0 4 ,7 0 -7. ,10 $,7 S.92
26 101,$ 16,0 1].5 ,02W -?,C~ ,166 20,70 02,00
27 Li6, S T3 3, ,00 _6o7 ,1936 2117 116
29 1I,:' $0, 1½, ,0372 -6,k ,2i96 t! 8,2
29 I61.! 17*12 1k.6 .O457 -&*O' ,2686 22.2k4 SC.?'
]O 91.3 17, k,9 ,Ok -56D16 2,0 O.3~
31 221, 182 54]027 -5. .369 22,1 797
I3 281,4 19.0 II.,9 .7IS -½, .",ke 2v,! 7 ,0
Ik Ik1.5 19.7 16*5 .0q60 -1.O .56q6 ZS.; SO 7.]I
is kO$*9 20.3 17.] .$230 -!,5 .6f856 's,]I 77.71
35 k01, 209 $k. 3 e o, ?S TC 71
":7 52, 219 1, 17 27 . 6 217. ? 760
39 6&1*7 22,5 10,6 ,1619 -S,9 XOeS8 219 I7572
39 761,$ 23.4 19.3 *2159 -$2 12 6 30.2 ?ko 
kg o05,9 2kO 19.9 .2590 -,6 2.4606 $1.00 '~.19
11 1002,$l 2keI 20*3 .210~0 *.02 1*6100 31,k2 71.61
~2 $ 221 20.3 ,.3 20.$ .I190 I, 1 S~ ~1.k! ??,4I
½~ 1362,. 2k.3 20, .3061 -,O 2.2K06 31,k4 70,~
~0 1482.5 2..3 O0.: *0201 -. 0 2.*be56 31.41 71.4'1
46 1568,½ 2a.$ 05 ,k3 . 2,60o 311, 73. '1
4O 1686.5 24*~ 20.5 47 -9 2.OOsk 3$.5G7~~
kO 10666°7 2#*~ 20.5 ,5290 -,0 3,$054 31.5C 73.11
qiTE c 120k71 f-¢*I5t OO00!
T 'U" 120~71-:1 $T~1A · .00326 1EL0 · 11 .~qO ~FH =SIS,
f mUN 7iS~i'S CV/2 .00198 9"LI ~5SI I ~ 9IS.
PLATEI UN 26. OIL? = . 19 OL= .912
X(ZI) = 10,00 G H . ~ 2 TLEa A ,071tI *ELk ~099
K(EIG)= -. 0670 G1q _- -t,O 9ETTa - 6 . :, = 22
X v U. T. VlO)EL3 -tO Y v U T TAU- O+
2.2~~~~~~~1: ::D1 06t Doo' 1, 
I~ : . :.0030 1 2, .O~ 2. ? ::6 87.12 I.0 $.0
3 2,6 2,e $,91 ,0O -12,t ,04 30 9,t $02 .0
S , I , 2,3 ,069 _1,6 ,005S 4,1 002 1,k 1 ,001T 4 
0 9,0 4,O 2,7 ,007 oli s 40065 8,O .87 1,05 1,0
S*O #,g 3*6 ~~~~~~~~.09q _10.2 .00 5.92 9], 13 1. , 61$.000
5* I 5I3 kD ,Or02 -9*0 .0095 6,32 62,41 t, 067 1.000
it 6.7 I.' qO *023 -8. ·0155 7.2 :0.:"] T.7 . 99
11 7,3 6*4 9.: ·011 -S.6' .01q 7,6'9 00,31 $.0°63 ,9:9
$2 ? ,9 6*7 S., .05 5 DI. .1 50.00 79.7? t, 095 .9
13 9, Q T,½ 6*O .0566 -7,? .0~~~:1055 See 00o7] L.097 .9190
tk t0.2 0, 65 ,00 -7,3 ,0 7 9.! 7,6 $ 06 90
15 $ . 9* :O 0 , , 0 0 - E.2 9 . 195 10.0 7.2 .1~ .
$6 $2,0 q.o T,2 AO2] -65 ,20 $oa 6 1 .122 "
17 Lk, E 9,6 ?*6 ,0263 -6,I ,02~$ $$,63 ?S,03 $,$i3? 9
is 16,0 $0,2 a.. *0295 -5.0 ,0270 231 29,19 1.143 .999~
19 $0*3 10,? s,! .0130 -5.½ .0315 12.9k Tk.k9 t15,15 . 95
2O MI. 11.1 0,7 ,O000 -0,1 o03S0 10*k2 71,0] i,$~2 9,92
21 23,0 $$,$1 I O 111 Tills -½, !9 $, 73,135 :1 1,17
22 2 3 a0 11e 9, 66 4 -½~ o35 k2 700 $,17 ,98
23 2?.6 iE,$ 9,3 .,0°9 -4.4Ok 14TS $. E 720?2 $.102 O'9
2# $1.? 12,9 9*? .0~00 -4., .0045 15.12 72.09 1.191 99
20 ~6,t 12.9 LOO *0~~2 :,66,9 -O:o ,00291 19,59 71,92 1.$7 92
25 kZ~~t $$,3 10 ,07 -3,55 .°2 60 1,.$20 ,
21 90:,0 1.  10.$ to 0,957 -3.1 ,0875 1 $.70 eq. 2 1.9 900
S0 IS~ $~ IO,0 .199 -E.9 .1025 17.2] 4 oqo .1S7 90
09 I52 #.I 1. . 13t12 -2,5 INS~ I? Ag.S t*LS. mo
30 ° 5.7 15.$15. .$9° - 2 1k75 16.6. 60.5'5 1.122 .707
$1 000,2 06*0 $1.9 ,14# -1,8 ,t25 $9.31 I 079 106] :,?l6
32 12g. 1 2 2T* 4 23°3 - $ 'S .22 207 20 921 . 56
35 1 o3 is* $2.6 ,21 , *T9 2.° 66.20 ,Te A o.42
3q218 $, 33 32 . 37 25? 05k 51o29&6
34 I7Q 2, 1, 69 , .3975 23,0 6~o61 .5320 ,09
35 ½O9,1 22,0 13,0 ,5327 -,C .4975 26.0 0k.1 .0 0
39 k63, Z 22.0 1] .o5539 -,0 ,7975 26,$2 6k6 aO9 o000
0 *UN . 120471-1 0TN6 . 0O0k4
UN 17151t-5 CF/2 1 .00271
LAT7! . 1 UIF < 29.4
65TN) 2.70 G 4.6 .0E
E06). .- 460o G0a .477
I Y. U. *- 5/01! -0TO
* .0 00o .0 0.0000 -11.5
2 7.1 7.5 7.2 .0165 -9.4
3 7.9 4.5 2.7 .0275 -5.9
4 4.6 4. 5 3.2 .025 -5.2
9 5.4 5.4 '.9 .0255 -7.5
6 6.1 6.1 4W. .1232 -7.0
9 S.9 5.4 4.9 .0764 -4.5
6 7.6 6.5 1.7s .0404 6e.2
9 9.4 7.1 5.7 .044 9.5,
10 9.1 7.5 6.1 .o044 -5.4
11 9.9 7.9 6.1 .0524 -5.1
12 10.6 5.2 0.6 .·964 -4.6
13 11.4 5.6 6.9 .0604 -4
14 12.2 5.9 7.1 .06½k -kA
19 12.9 9.2 7.7 .053 -4.1
16 4.4 9.7 7.7 .0764 -3.
17 15.9 10.0 0. .0·43 -. 4
1s 17.4 t.4 e.4 .092! -3.1
19 16.9 10.7 .6 .1003 -2.9
20 71.2 11.2 7.9 .112 -2.6
21 23.5 11.6 9.2 .1242 -2.7
22 2s.7 11.9 9.4 .1762 -2.1
23 2.7 12.7 0.6 .121 -1.b
24 25 12.6 9.,e .721 -t6
25 36.7 12.9 10.1 .192 -1· 4
26 41.5 17.2 10.3 .2199
77 47.6 17.6 10.5 .2515
2 55X.1 l.1 10.7 .2q17 7
29 57.7 14.5 10.9 .16 -.
70 71.0 15.0 101. .3914 
1 9.1 15.* 11.2 .712 -.
32 104.1 16.1 11.3 T0 -. t
73 123.0 1646 11.4 .0507 -· 1
36 141.5 17.1 11.4 .7404 -. Q
75 179.5 1.0 11.5 I99 -.9
74 217.2 .0 41.5 1.14 -93
? 225.1 1.5 11.5 1.1911 -
75 214.0 15.6 101.5 1.2905 -0
39 262.5 1.7 T.5 1.1905 -. C
43 251.7 19.7 11.5 1.490 -. 0
Il 72O.9 15.6 11.5 1.590 -. 0
~2 719.4 15.7 11.5 1.6597 -. O









































































.305 659 * 944.0
.0005 tEl' . .245
.0!91 OELI ~r








































0aTE . 120271 0-c,19. O3.0e)
T 9UN 120471-1 S1NA = .00264 01F .20 65H = 909.0
9uN - 71971-9 5 CO2 .0169 2tL - .-75 o. 1545.e
'LTE . 6 uIN r4 ' 2.1 91E2 . .0720 51! 1.I7
(0IN) 22.E0 G1 . I52 07ET6 .1225 2EL - .226
5(EO651 -. 4950 Ga2 -1.240 9FTa . .O H - 1.604
0. U. T7 5/OFL3 -0D I U T TAU.
.0 o. .o o0.0030 -15.2 o.oooo 3.o0 59.45 1.0oo
2,& 1:1 c~ o I22.4 3.1 217 .005 -1.5 .o0045 .30 77.!0 1.020
209 3.3 270 .0031 -03.5 .0050 7.3 56.0 1.022
3.3 !.5 2.4 .0036 -1. .0065 !.7 3.9 .12 1.027
3.5 .0 2.7 G.04 -12.6 0o79 3.5E 55.44 1.00
4.3 4.2 7. .0046 -12.1 .0058 4.2! 04.44 1.03
4,5 4.6 3. .0052 -11.7 .0C5 4 .64 07.5 1 035
5. 5G 3.9 .2057 -11.3 .C105 5.07 53.24 10.04
5.5 5. 4.3 .0CO62 -10.9 .0119 0 ,90 52.S l.04
6., 5.6 .6 .0C6 -10.6 .0128 5.79 52.t5 1.04
6,e 6.2 *.9 .0073 -10.7 .0135 6.24 51.5e 1.095
7.7 6.5 512 .0075 -9.9 .7145 6..5 61.09 1.09'
8.2 7.1 5.5 .0289 -9.4 .0166 7.15 80.70? 1.06C
92, 75 6.3 .c0099 -0.q .01S8 7.73 79.'07 7.01
e10.2 5.1 6.7 .117 -5.5 .025 89.2f 75.73 4.C72
11.1 5.7 7t.1 .120 -7.1 .02256 5.77 ?7?9 1.0or
12. 1 q1 7 3 .0131 -7,9 .0245 9.20 77.69 1.067
0.1 9. 7.6 .012 7.5 .0275 9.0 77.4 1.059
04.6 99 7 .9 .,7157 -7.3 .029q 17.80 76.64 1.096
16.0 10.3 5.2 .0173 -7.0 .022 10.45 76.19 1.102
19.o 11.0 56 .I023 -4.6 .075 11.10 70.57 1.115
19q9 11.2 9q0 .0216 -6.2 .901 11!7 74.94 1.122
Z1.q9 11.5 q.2 .2237 -6.0 C.#5 11.60 74.52 0.130
24.3 11.5 9.4 .0264 -0.7 .049, 1.9q! 7,.13 1o140
27. 7 12.2 9.5 .0300 -5.4 .056 12.6 3 73.56 5 . 5,
3146 12.7 10.1 .0347 -5.1 .0624 12.56 73.14 1.164
36.5 13.1 10.3 .0395 -. 9 .2745 13.25 72.69 1.165
43.S 13.S 10.6 .075 -4.6 .0695 17.67 72.19 1.206
51.2 13.9 o .9 0.594 -4.2 .104 5 1.10 71.6e 1.229
60.9 14.4 11.3 .0660 -7.9 .1274 14.60 71.14 1.245
70.7 14.5 11,. .0766 -3.6 .1148 15.01 70.69 1.26.
52.9 152 11 , .0596 -7.4 .1695 15.:3 70.29 1.276
107.3 16.0 12.2 .1162 -2.9 .2196 1.17 69.54 1.2
131.7 164. 12.7 .1427 -2.5 .2695 17.00 68.55 1.272
16553 17.9 13.2 .1623 -2.0 .3445 15.13 67.95 1.197
217.1 19.3 17.5 .2352 -1.4 .4445 19.59 e7.04 1.010
2 5.9 20.6 1.1S .2S61 -. 9 .549 20.9 66.23 .79
314.6 21.9 14.6 .3O10 -*. .444 22.18! 65.62 .40
357.6 23.2 15.0 .6203 -. 2 .7946 23.05 62.95 . 91
455.4 23.5 15.2 .5261 .0 .9945 24.12 64.49 .105
467.3 23.5 15.2 .5271 .l .9964 24.12 54.65 *t.0
536.1 23.5 15.2 ,.550 .0 0.0956 24.1! 64.45 .O20










































9ATE 7 120471 (-.t1, 0.0o00)
7 RUN ' 120471-1 ST.A . 07264 ELH 1.16 q816 = 1276.0
T * 71571-6 Cr22 * 20153 0119 1.175 61# 20.7
VLA7 E u 9 U08 = 22 9 EL2 = .10; S EL 2 0.7
X(0N) . 34.00 GC * .!361 I2ET * .1661 0EL. 11.829
KIE06). -. 3460 GAN . -1.200 STA . .721 H · 1.582
I vT U. T- V/SEL3
1 .0 0. 2 .0 0. 0 0 0 0
2 2.6 3.0 1.7 .7019
3 2.9 !.3 2.0 .0024
4 3.3 3.6 2.! .0026
5 3.8 3.9 2.6 .O031
6 4.2 4.2 3.0 .C071
7 4.6 4.5 7.4 .0O36
9 5.1 4.8 '.7 .0062
9 5.5 5.1 4.1 .0045
66 6. 0 5 . 6 4. 6 . 2 0 4 7
11 6.8 6.1 5.0 .0056
12 7.7 6.6 5.4 .0062
13 6.6 7.5 6.0 .0071
14 9.5 .1 6.4 .0078
15 10.4 6.2 6.6 .0065
16 11.7 9.1 7.0 .0096
17 13.0 9.6 7.5 .0107
18 14.8 10.2 7.5 .0121
19 16.5 10.8 8.3 .0135
20 18.6 11.3 9.7 .0153
21 21.0 11.7 8.9 .01'1
22 24.0 12.1 9.S .0197
23 27.6 12.5 9.6 .0225
24 32.0 12.9 IO.,O .0261
25 39.6 13.5 1O.4 .0315
26 7.6 1. 10.6 .0397
27 56.2 16.4 11.0 .0S59
20 73.9 15.1 11.5 .0603
29 96.0 16.0 11.9 .0753
30 115.2 16.5 12.3 .0963
31 151.1 17.4 12.7 .1233
32 18. 2 16.2 13.2 .1a03
33 226.3 19.3 13.6 .1s63
36 2S3.4 00.7 1.2 .2313
5 9.6 22.1 1.6 .2153
36 437.6 23.9 l1.2 .32 73
37 526.1 24.8 15.6 .429!
38 614.3 25.0 16.7 .5012
















































































0ATE . 120471 (-0.15. 0.00ooo
T 6UN ' 120C71- STNA . .00231 0ELH 
V U = 71671-5 Cr22 .0015 OEL0 
PLATE . 12 U2"f . 21.8 0EL2
X(T6 ( . 46.00 GH . 4i.373 THETA 
K(E06)' -. 2740 GS6 · -1.195! OETA 
TAU. 76 0 ¥. U0 7T
.000 1.000 .0 0.0 .0
1.o01s 1.001 2 2.3 3.3 1.6
IIS1 I0001 2: : I1.0 8 1.  3 .7 3.6 1.9
1.021 1.001 3. 3. 2.2I 3*1 3 * . 2
1.020 0.001 6 .5 .0 2.9
1.026 1.001 6 3.9 4.3 2.6
1.029 1.001 7 9.3 4.6 3.1
I.31 2a.001: 1.030 1:0 1 9 6.7 6.9 3.6
1.03! 1.001 5. 92 3.
1.036 1.0I1 16 
1.060 1.200 11 6.6 6.7 4.9
1.045 1.000 12 7.6 7.2 5.3
1.049 1.060 13 .*6 7.7 5.6
1.054 1.o00 16 9.2 8.2 6.2
1. 095 1.000 15 1to.0 .6 6.5
1.96 1.000 16 11.3 9.2 7.1
1.070 .999 17 12.5 9.6 7.3
1.0786 .99 15 14.1 tO.0 7.7
1.086 .956 09 16.2 10.8 8.2
1.095 .995 20 18.2 11.3 8.6
1.103 .995 21 21.,1 11.7 9.1
1.11S5 .99 22 2 .4 12.1 9.
1.128 .990 23 25.4 12.7 9.7
1.143 .9a6 24 34.6 13.3 10.1
1.165 .979 25 42.8 13.8 10.S
1.192 .975 26 55.0 14.6 t1.0
1. 2E6 966 27 69.3 1,.9 t11.
1.259 .948 25 108.0 169, 12.
1.305 .0921 29 10.7 16.6 12.4
1.334 .990 30 171.5 17.7 1!.0
1.355 .8X4 31 1 222.7 15.9 13.5
1.337 .,7e 32 294.0 20 2 14.1
1.276 .707 33 !69.8 20.8 1.
.132 3 .79 34 47.5 23.3 15.2
867 .464 3s 529.3 26.6 15.6
.so00 .237 76 652.0 25.6 16.0
.239 .069 37 774.6 25.7 16.1




.00200 -16.1 0.000.0016 -14.7 .0256
.0017 -14.4 .0066































.3483 -. 5 1.7946
.4290 -. 0 1.5646
.59O7 .0 1.8946
.5627 .2 2.0916
1.632 1H6 · 1602.0
1.603 qE9 .bS260.7
.1406 OL3 I 8.631
.2176 OEL0 19.87s










4.41 63.75 1. o3
5.06 s2.53 1.037




























1ATE . 120471 -*.15*, 0.o000




1 .0 0.0 .0
2 2 .1 2.2 1.
3 0.S 0.6 1.S
4 0.9 3. 2.O
5 3.3 3.4 2.3
6 3.7 3.0 2.6
7 4.1 4.2 3.0
6 6.6 5.O 3.6
9 S.6 5.6 4.2
to10 6. 6.2 .9
12 7.2 6.8 6.2
12 6.0 7.6 7.9
13 *.7 7.9 6.0
1k 9.9 6.5 6.5
15 11.1 S9.0 7.0
16 12.2 9.5 7.4
17 13.6 10.2 7.9
15 19.3 10.7 8.1
19 16.9 11.1 6.,
20 196 11.6 0.9
21 22.7 12.1 9.3
22 26.6 12.7 9.S
23 32.S 13.4 10.2
24 42.2 14.0 10.6
28 51.9 k.*6 11.0
26 71.3 16.1 11.6
27 9o.6 15.7 12.0
29 119.9 16.4 12.7
29 149., 17.1 12.7
30 168.0 17.9 3!.3
31 246.3 19.1 13.7
32 304.6 20.2 1i.2
33 362.4 21.r 16.6
34 660.2 23.0 15.3
35 537.9 24.2 15.7
36 635.1 09.6 16.1
37 722.4 26.0 16.4
36 976.8 26.1 16.5
!9 932.1 26.1 16.5
ST NA .00222 OEL . 1.e24
2r12 .oo014o 0EL 1.7I 7
U009 . 21.1 OEL2 * .17O
GH 4.364 1HETA .2539
GA4 . -_1.140 6EIA .7;&
1OEL3 -2o Y U
0.0000 -16.6 0.o00 0.00O
.0013 -15.0 .0059 1.51
.0016 -t1.7 .0065 2.1!
.0017 -14.6 .0C79 2.66
.0019 -14.2 .026t 2.76
.0QC21 -t3.6 .C96 3.10
.0024 -13.5 .0105 3*.1
.0028 -12.0 .012S 4.00
.0033 -12.2 .0146 4.59
.0037 -11.7 .0169 9.89
.0061 -11.3 .0165 5.91
.0046 -10.9 .0209 5.98
.0050 -18.5 .0225 6.*4
0057 -10.0 .0795 6.92
.O64 -9.6 .0265 7.28
. O070 -9.c .0316 7.69
0079 -5.6 .O039 5.21
0068 -8.,3 .079 8.63
.0097 -6.* .O043 7.9E
.012 -7.5 .0509 9.36
.0170 -7.1 .0565 9.7e
.0152 -6.6 .06es 10.27
.015 -6.2 .0839 10.51
5 024 -6.9 .t1e0 11.37
.02s96 *.* .1335 11.87
.0407 -4.9 .1835 12.22
.0918 *4.5 .2335 12.86
I .0664 -4.1 .30S5 13.27
.050 -3.7 .3839 13.79
.1071 -3.2 .46035 14.47
.1404 -2.7 .6335 19.6
.1736 -0.2 .7e30 16.06
2179 -1.7 .9035 17.57
.2622 -1.2 1.,15 1.61,
. 0069 -. 6 0.3835 19.53
.3619 -. 4 1.6335 20.52
·SZ$ 2 ,03 1,
.4173 -. 1 1.6 5 .03
.S250 .0 2..305 21.12
I .S311 .0 2.3973 21.12
* 1EH =











































1672.T 0 9UN 120471-1
2917.0 6V UN . 71571-5
4.100 PLATE · 16
19~.2 6 20046 =I 70.90
1.563 K6E1 66- -. 1960
1. 0 1 . 0 1 .0 .0 .0o1U010 . 1.9 U. 1.
t~~~ooo~1 1 o * . .0 t
1.712 1.000 3 0.8 1.9 1.3
e1.1 1.6 4 2.2 2.3 1.6
. 0. 6 3.0 3.1 2.1
1.021 1.001 .7 .9 2.6
1.024 . .4 4.6 3.
1.027 1.01 9 .2 . 3.9
1.030 1.001 10 5.9 8.9 4.4
o034 1.1 11 6.7 6.5 .9
.037 1.001 12 7.6 7.2 5.5
1.040 1001 13 6S9 7.8 6.0
1.044 1.061 I4 10.0 5.4 6.6
1.045 1.001 15 11.5 9.1 7.2
1.0352 1.00 1 13.0 9.6 7.6
1.057 1.00 7 14.5 10.3 7.9
I S I* .
1.062 1.3081 s 16.0 10.6 S.2
1.068 1.00 19 17.9 11.1 S.6
.175 1.000 2 20.6 11.7 9.2
1.066 .999 21 24.6 12.4 9.6
I1095 .97 22 26.3 12.5 9.9
1.113 .99S 23 33.9 13.2 10.3
1.137 .995 24 41.3 13.8 10.7
1.161 .989 26 50.6 16.4 11.0
1.199 .81 2 6.5 14.7 11.4
1.233 .966 27 86.2 19.2 ti.9
t.318 .926 29 A19.0 17.T 12.8
1.354 .686 30 205.2 1.2 13.3
1.36 .633 31 261.0 19.1 13.9
.320 .76S9 02 336. 280. 10 4.
1.195 .646 33 " 47.2 72.2 15.1
.981 .s, 3 6.3 55 23.9 2 19.7
.70 .366 35 727.9 25.7 16.3
19 . 26 36 656.9 26.5 f1.7
.171 .69 37 100.9 26.0 16.8
.00 .0 36 11654.8 26.5 16.6
. 0 0 0 . 0 0 0
OATE = 120471 (-0.15. O.0Co)
ST4A .00215 0ELH · 2.150 9E1 . 2165.0
C0/2 * 00136 O0L 2.121 E . 3S,229.O
UIN4 = 20.5 OELZ2 .202 3EL3 r 5297
GH .376 1 AHT .319 11 . 23.·10
_66 = -1.137 eETA .7!5 H . 1.567
711EL3 -00 v U T7U6 Q0
O.0000 -16. 0.0000 0.07 69.61 1.00 1.000
. 000 -19.7 .0039 1.17 66.00 1 006 1.000
. 0009 -15.6 049 1t.49 87.71 o1.00 1.000
.0011 -15.3 *059 1 .0 67.39 1.009 1.000o
.0013 -1 O .0069 2.10 67.03 1.011 1.000
015 -14.8 .0079 2.4 96.62 1.012 1.000
. 0019 -14.1 .009 2.9e 85.67 1.9017 91. 
.0022 -1.4 .0119 3.04 66.67 1.021 1.I00
.0026 -12.9 .0139 4.07 93.97 1.024 1.000
.0030 -12.4 .0159 4.SE 8!.24 1.027 1.00
0037 -11.*9 .179 5.00 72.33 1.030 1.0O0
0039 -11.3 .029 S.55 91.41 1.03S 1.000
. 7044 -17.8 .0239 6.01 60.69 1.038 0OO00
.0050 -10.3 .0269 6.47 79.92 1.043 1.00
.0057 -9.6 .0309 7.0? 78.94 1.047 .999
.0065 -9.2 .0349 7.68 75.71 1.093 .999
0072 -9.9 .299 7.96 77.5* 1.08 .999
.3080 -6.9 .0429 6.26 77.36 1.063 .s96
.0059 -6.1 .0479 6.57 76.76 1.06 .997
.0103 -7.6 .059 9.04 75.90 1.077 .996
.0122 -7.2 .0659 9.68 78.33 1.069 .996
.0140 -6.9 .D079 9.90 76.9 1.099 * 95
0166 -6.6 .0909 10.27 74.31 1.113 .993
0205 -6.1 .1109 10.71 7!.66 1.13 .989
D .0251 -5.7 .1359 11.1t 73.16 1.154 .967
.0325 9.3 .1759 11.3! 72.52 1.186 .982
.0417 .49 .2269 11,77 71.56 1.227 .973
.055 -. 5 .3209 12.55 71.26 1.266 .999
.0740 -4.0 .4,009 13.2 70.57 1.346 .937
.1016 -3.4 .5509 14.07 89.70 1.4o7 .903
:.1293 -2.9 .71C09 14.7 66.92 1.424 .57
1662 -2.3 .StO09 15.64 66.07 1.39 .7I3
2216 -1.7 1.2709 17.20 67.09 1.162 .652
.2769 -t.0 1.5@00 16.52 66.17 *067 .467
.3506 -. 4 1.9209 19.66 65.27 .346 .241
.424 -. 1 2.3009 20.6 64.69 .0*4 .046
.4962 -0.0 2.7009 20.50 6,.60 .000 .000











































3ATE * 120471 (-0.15. 0.000)
7 QUN · 120471.1 06NA * .06210
V 6U6 72171-1 C06/2 .00133
PLATE = 21 U0NF = 20.1
0(06) 8 2.00 G6 * .314
E(606)= -. 1740 GA1 -1.142
0 V. U. T. 5/OEL3 -30
2 22 2 1.: .01.0 -15
3 2.6 2.7 1.5 .0012 -18.3
4 3.0 3.1 2.1 .0013 -15.0
3.3 3.5 2. .0015 -1,.7
6 3.? 3.6 2.6 .0017 .14.4
7 4. .2 3.0 .001 -14.0
5 4.4 '.5 3.2 .2020 -13.7
9 5.1 6.2 3.8 .0023 -13.2
10 5.9 5.8 4.3 .0026 -12.6
11 6.6 6.,4 4.6 .030 -12.2
12 7.7 7.2 6.4, .0016 -11.1
13 8.7 7.9 5.9 .0035 -11.1
14 9.6 8.5 6.4 .0044 -10.6
15 17.9 9.1 6.9 .0049 -10.1
16 12.3 9.6 7.4 .0066 -9.0
17 14.2 10.3 7.5 .0064 -9.1
18 16.0 10.6 5.2 .0072 -. 6
19 (6.8 11.5 8.6 .0055 -8.1
20 22.5 12.2 6.4, .2101 -7.6
21 76.1 12,7 4.9 .0117 -7.2
22 31.5 13.3 10.2 .0142 -6.2
23 38.7 13.9 10.? .0174 6.3
24 47.7 14.& 11.0 .0215 -60,
25 60.4 14.9 11.4 .2271 -6.6
26 75.4, 15.4 11.9 .3362 -5.1
27 114.5 16.4 12.' .0515 - , 7
25 169.6 17.2 137, 0,717 -4.2
29 217.6 15.3 13.5 .0961 -3.4
30 266.0 19.4 14,.1 .128 -2.8
31 355.2 20.7 14,5 .1639 -7.6
32 44.4. 72.0 15.1 .200' -1.9
33 592.5 21.9 1.8 .2664 -1.2
34 79.2 25.5 16.3 .3232 -. 7
3S 545.5 26.5 16.7 *3799 -.
36 91044. 24.6 1.0 . 4691 -
35 1175.3 06.6 17.2 .5056 I7





























































































































20 1. 3 1t









3 3k64 6 . 2
0856 E 120471
120471-1 STNA " .3020 7
7157169 C6/2 8.0%317
90.00 G1 4.311
-. 1700 GAR -1.165
U0 T7 5/0EL3 -T0
0.0 .0 .0000 -17.1
1. 1.I .0006 -15.8
2.3 1.5 .0009 -15E
2.6 1.6 .0011 -15.3
3.0 2.0 .0012 -15.1
3.4 2.3 .0014 -14.8
3.7 2.6 .0015 -14.5
4.1 2.9 .001? -l.1 2
4.7 3.4 .0020 -13.6
5.4 !.9 .0023 -13.1
5.9 4,,6 .0026 -12.6
6,4 4.9 .0029 -12.2
6.6 5.3 .0032 -11.6
7.2 5.5 .0075 -11.7
7.7 6.1 .3036 -11.0
8.3 6.6 .to,2 -10.6
8.8 7.0 .0047 -10.1
9.4 7.4 .0063 _9.7
0.2 8.1 .006? -9.0
*.0 8.6 .0074 -8.4
1.7 9.1 .0086 -8.0
2.4 9.5 .0100 -7.5
3.0 13.0 .0123 -7.0
3.7 10.5 .0163 -6.6
4.3 10.9 .0190 -6*2
L4.8 11.4 .7243 -S 7
8S.3 11.6 .0318 _.
6.1 12.7 .0430 -4.8
6.6 12.7 .0580 -'2*
7.6 136. .0730 -4*0
6.5 13.6 .0964
9.3 13.9 .1179 3.
0.4 14.5 .1476 2*
1.8 15.1 .1928 2.
3.3 196. *337Y7 t*
4.7 16.1 .2927 -.
6.2 16.6 .3426 *
6.9 16.9 .4026
2.0 17.1 .4,624-
7.0O 17.1 .4803 -*
7.0 17.1 .5 563 * 0
7.0 17*1 ,5702 .0
T 6RUN 116871-1
PL&TE = 1I 0, -1192-61006 - .0
K(I08.) -. 6930
0 6. U.o T.
1 .608.0 .0
2 2.6 3.6 2. 1
3 3.7 4.0 2.6
4 4.4 4.5 3.1
5.1 5.1 7.7
6 5.9 5.6 4.z
7 6.6 6.1 4.6
5 ? .4 6.7 5.1
9 .1 7.2 5.5
to 8.9 7.5 5.0
11 9.6 7.9 6.1
12 02.3 9.3 6.4
13 51.1 8.8 6.6
14 10.8 9.1 6.9
15 13.3 8.6 ?.3
16 04.6 10.7 '.6
17 16.3 10.4 8.3
18 17.8 12.7 8.S
1q 19.3 17.9 A.5
23 20.7 11.2 6.7
21 23.7 11.7 9
23 3l.1 82.6 9.6
74 34.5 12.5 9.9
25 39.6 13.1 1C.0
26 46.0 13.6 10.3
27 53.4 14. 10~.6
2T 3.k ik, O I26 72.3 14.9 10.9
79 91.5 05.6 11.2l
36 179.1 16.! 11.2
31 127.7 16.9 11.7
72 146.2 17.4 11.3
33 164.5 17.8 11.4
34 271.9 15.4 11.4
35 239. 18711 .4 I-
36 265.6 18.! 11.4
37 302.7 18.8 11.4





























































(-7.22, a .¢I 7)
7ELM= .148 060 - 149a.
0IL -' 06 DE# 540.0


































































































































































































































































































































































































































































0ATE · 110871 (-0.22, 0.000A
T RUN - 110871-1 STINA .00266
V RUN * 110a71-1 00/2 .08129
PLATE * 6 u00r * 22.0
6(10N I 22.00 G1 3.812
KaE060· -. 7020 GA8 -1.782
1 V. U. T0 /20EL03 -*0
1 00 0.0 .0 0.0000 -13.2
2 2.1 2.2 1.5 .0028 -11.9
0 2.5 2.6 1.0 .0033 -11.6
* 2 3.0 2.1 .0039 -I112
33 3.5 2a3 .0066 -10.9
3. 3.8 2.6 .0049 -10.6
7 6.1 4.2 0.9 .0056 -10.3
4.5 6.6 3.2 .0060 10.4
9 69 S. 3.5 .0065 -9.6
11 9.7 5.6 6.1 .0075 -9.1
12 6.1 6.0 4.7 .0000 -0.9
13 6.5 0.3 4.0 .0006 -0.6
16 7.3 6.9 5.0 .0096 -0.2
10 9.0 7.6 5.4 .0106 -?.0
16 8.0 0.1 5.7 .0117 -7.5
17 9.6 0.5 6.0 .0127 -2.2
18 11.2 .2 6.4 .0148 -6.0
19 12.0 9.6 6.6 .0150 -6.6
20 13.6 10.3 7.0 .a000 -6.2
21 15.1 10.8 7.3 .0200 -5.9
22 17.1 11.3 7.6 .0226 -5.6
23 21.0 11.9 0.1 .1279 -5.1
24 29.0 12.6 0.5 .0331 -6.8
25 70.9 13.2 8.8 .60#09 -½.I
26 40.7 14.0 9.2 .0540 -4.C
27 50.6 14.6 9.6 .0670 -3.6
28 70.2 15.6 10.0 .0931 -3.2
29 59.9 16.8 10.4 .1192 -2.8
30 119.6 17.4 10.? .1453 -2.5
31 129.3 18.3 11.3 .1713 -2.2
32 149.C 10.2 11.3 01976 -1.9
33 O16.7 20.1 11.5 .2235 -1:'
36 208.0 21·. 12.3 .2797 -1.2
5 247.4 23.2 12.3 .3279 ..9
36 206.0 6.7 12.6 .3800 .6
3T 369.5 26.8 13.0 .4064 -. 2
I8 444.7 27.2 13.2 .5087 -_.
39 523.0 27.2 17.2 .6931 -. 0
OELH * * 979 OEM












































0UN 10071-%1 STNA - .00266 0EL6 1
0RUN *110971-1 C0/2 - .00119 D0L0 -
PLATE * g U90T 2
0803) - 34.00 0H 3.768 THETA 
6(0085- -. 5840 1A. - -1.085 80TA -







































10 .1 2 0 .0 .02 1.9' 2.0 1.3,
3 2.2 2.3 1.6
4 2.6 2.7 1.8
5 2.9 3.1 2.1
6 3.3 3.6 2.3
7 3.6 3.0 2.6k .1 I.1 2.I0 4.0 61I 2.8
9 4.3 6.4 3.1
I1 5.0 5.1 3.6
12 5.7 8.7 4.0
13 6.4 6.3 4.9
I 7.1 6.7 6.9
15 7.0 7.0 9.2
t6 0.5 7.8 9.5
17 9.2 8.3 5.9
18 9.9 80.86.0
19 11.3 9.6 6.4
20 12.7 10.0 6.5
21 14.4 10.6 7.2
22 16.2 10.9 7.6
23 17.9 11.3 7I.
24 21.4 12. 8.2
25 24.8 12.6 0.9
26 20.3 12.9 8.8
27 35.3 13.5 9.1
28 64.0 16.0 9.6
29 92.6 145 5.7
30 61.3 16.9 9.9
31 79.7 15.6 10.2
32 96.1 16.3 10.6
33 113.9 16.9 10.0
34 145.2 15.2 11.3
35 183.0 19.5 11.6
36 252.9 22.0 12.7
37 322.0 24.4 12.7
38 408.q 26.9 13.3
39 495.0 20.2 1!3.
60 562.8 28.6 13.7










































































1.386 900 * 1063.0
1I393 078 2316.0
·.1102 OEL3 ' 2·840
.2165004 OE* 10.702
1.586 H 1.693
U 7 T0U6 0.
0.00 91.75 1.00 1.0 0
1.66 89.60 1.026 1.000
1.71 09.10 1.029 1.00
1.9? 08.68 1.033 1.000
2.23 08.2t 1.039 1.000
2.49 87.71 1.042 1.000
2.70 07.27 1.049 1.080
3.00 06.7?7 .055 1.080
3.24 86.15 1.039 19000
3.40 03.71 1 G3;oG
3.70 85.28 1.069 1.000
4.17 049 1.016 1.000
6.87 83.63 1.083 1.000
4.91 02.95 1.092 .999
5.29 02.36 1.100 .999
5.67 81.91 1.107 .999
6.07 81.35 1.115 .999
6.43 00.93 1.123 .999
6.95 00.16 1.137 .990
7.34 79.47 1.151 .957
7.63 78.79 1.167 .996
7.9, 78.10 1.103 .995
9.26 77.66 .,200 .0g4
5.85 77.00 1.232 .993
9.22 76.6q 1.261 .991
9.60 75.93 1.289 .907
9.56 75.39 1.347 .90410.24 7?47q 1.413 .97a
10.57 76.31 1.475 .972
10.91 73.95 1.535 .965
11.33 73,.3 1.638 .949
11.94 72.76 1.730 .931
12.3I 72.31 1.79' .939
13.25 71.90 1.880 .859
14.22 7C1.7 1.850 .505
16.04 69.72 1.692 .699
17.31 68.58 1.271 .504
19.69 67.02 .791 .260
20.37 67.22 .364 .054
20.72 67.O0 .000 .000
20.71 67.07 .001 .001
DATE = 11§072 (-O.20, O.OO0)
R UN · 1g107-1 STNA · .O2 36 DFLH. 1::·q RE. 1 30.
v U. · 1 1592-1 IFO CI .010 5EL~ 1 04 RE 205.0
PT[·12 UNF I .~ BEL2 *=.50 q1E ,1
I(N · kO*0 a GH 3.2I50 II AHT& . O0C2 IE 13:.9 25
K([066· -. 35 60 00#. -1.639 qFT& · 1.S, .
I we U. Te V /OEL 3 -1 ¥ U T TAU+ Q*
2 I 1. I2 1 .01 -10.1 . 00C 3 1.10 9eo Co 1.01 1. 0OOI
3 2G0 2.0 1 .II .0017 -I2.a . 63 l.4l oq,~5 1. 02 2 1.500
2 * 2.k 1,I . 00a19 -2.6 · 0073 1.67 C01 S .2 .5
5 2.7' 2. 1.9 .0022 -1 2.5 Il.oc3 10 ~OO 1 " .
O~~~~~~~~~~~~2~ .C . 1 2 1 .0 -1 I. . O1q3 2.0 II.24 .03~2 1.00:
?*6 C.o?6 030 -l. 01 25 ?, .039 1.000
a 4.3 4.k 3.§ .0005 -11,1 . 0133 2.94 M6.44 i1.06 l*00
9 k, C, CC Gk 1. 05 33 55 ,6 ,5
10 55 *5 I.9 .O 6 - .2 .02 0.7 I b0 109 .e
11 6,2 6:.t k,3 ,0051 - I. . 19! 1:,00 0,3 , I*II OO01
13 $,T 7*6 5 .5 .0072 -0.6 ,P273 I.I2 07.03 1,101 *.959
lk 10.I $06 0, ·I 0005 -7.5 .0323 5.7? 00.96 1,1its *9195
It. 91 . 3 6. .009I - .k *??Z 627007 111.!
1 6 13.A 15·0 I7.I .0112 I?. .0123 6.7~ 7~.3 C.½ ·
J? 15,2 10.6 T*½ * 0120 - 6* ,Oa ,0?.73 . 7. 1 ,i161 .9
is 16.0 10.0 7 .7 .Ol30 *6.& .0023 ?.½3 78.25 1. lT- * 997
19 20.0 11.5 o.1 .0164 -5.9 · 96 23 T,?; T?.41 J. 201. 9
20 ? 3. 12,1 S., 09 0 -S,6 .0723 0,17 76.94 1. 228, .,9155
2? 6. 1 2 ,? 0.77 .0121T - 5, ·023 .5 ?0*55 1,25 *95
23 ,I. IO 1T.O M, 4 ,030 'IT.17 9*?3 75,2I 1.3isa .511
2k ke.e II.7 R.7 .0k01 - I.k .15 23 9.6t 7½.73 1,52 a · 902
25 96i.0 lk.7 9*q .0467 - ~1 .1723 9.53 7..3h I.k9. 9 5
27 2.9 1 S. 10.2 *0593 - ., ,22 3 103 3 4 1 II0 .970
?7 50.9 05,9 10.5 ~~~~~.0700 -i.6 .27231 iO.7½ I0.3 1.70 . C
25 10k.9 16.3 ID.8 .0652 -0.3 ,32T~ 11.0I ?2.00 1.79] .952
29 137.G i7.k li . 11 2 -29 . 23 10.1273 2E 1.956 .93
T0 591 Is. 11.5 .13 0 - . I .523 12.3I 21Is 2.02 . a93
3 1 21.1: 11 lg*O ' 11.0 ,15 2 ,2?31 1T:,11 2,1.0 2.,1k6 ,9132 232 1 20* I2. :211~ I 2. .72 1 .I175 TO.I 2,1k6 *O
33 297* 22.k ll*6 .2441 -1.5 *927I IS.a. a5.73 2. O9 *5
3k 377.S 2k.O l!.1 Ia]095 -. 1.177"3 16.71 I9.85 1.609 .54235 17 G. !5 35 -~.6 .~ 3 1.t 1511 11 73k52. 26*2 13.5 35 1.623 19.5201 .I · 1 . 3T
30 5]. 20 . IS. -.½5- 2 1.67T3 19.01 :?.46 ,594 .16½
S? At7.9 25*9 14.0 S5073 1.9 27~ 1 5 716 ,296 030
30 690.1 29.0 14k, 7 . 31 .0 2,173 i9,53 67,10 * 056 ,050
39 1776* 29*0 1k.1 .'6309 .0 2.k2231 t9.6: ?0 00 *0






V . U. 0'
I .0 0.0 .0
2 1.9 2.0 0
3 2.2 2.3 1.6
7.25 2.6 1.8
5 2.9 2.9 2.0
6 3.1 3.2 2.2
3.4 3.5 2.4
3. 3.0 2.6
10 4.9 s.C 3.4
11 9.5 5.5 3.9
12 6.1 6.0 4.3
13 7.6 7.3 5.0
14 9.2 9.2 9.8
19 10.7 9.2 6.4
16 12.0 10.0 0.9
17 13.7 10.& 7.2
18 15.2 10,. 7.5
19 16.7 11.0 7.9
20 19.7 11.7 5.3
21 22.8 12.2 8.6
22 25.8 12.9 8.9
23 205.8 13.0 9.1
24 36.4 13.8 9.5
25 43.9 14.3 9.5
26 71.9 14.8 10.0
27 66.6 10.5 10.3
25 00.7 15.9 10.6
29 96.5 16.4 10.5
30 111.9 17.0 11.0
31 127.0 17.4 11.2
32 157.2 18.2 11.5
33 187.6 18.9 11.0
34 217.6 19.0 12.0
35 278.1 21.2 12.5
36 353.6 23.2 13.0
37 429.1 25.2 13.4
38 804.7 26.9 10.7
39 500.2 28.4 14.0
60 659.7 29.2 14.3
41 731.2 29.5 14.4
42 606.5 295 16.4
43 849.1 29.5 164.
DATE 110071 (-0.20. 0.0008
ST1A * *00220 301" * 2.199 066 · 1769.0
10/2 * ,00110 000.0 2.176 058 *5258.0
U0NF * 18.7 0612 .1830 C0.13 = 4.467
GM - 7.67 THETA .3389 00EL4 1i.423
GAN 1 -9TA 1.8q - 1.6S2
Y/*EL3 -00 I v 0 TAUO
0.0000 -14.4 0.0100 0.00 90.65 1. 00q
.0014 -13.3 o0063 1.20 89.71 1.010
.0016 -13.1 O0f73 1.45 09.42 1.021
.0018 -12.0 ·0r62 1.09 88.95 1.024
·.0020 -12.0 .0193 1.80 05.60 1.027
C0022 -12.4 .0103 2.06 88.10 1.029
..025 -12.1 .1113 2.26 87.74 1.032
.00I7 -11.9 .0123 2.43 87.33 1.033
.0031 -11.4 .1143 2.8C 0e.9! 0.041
.0036 -11.1 .0163 3.19 05.79 1.347
.0040 -10.5 ,018? 3.45 85.05 1.062
.0044 -11.1 .0203 3.79 84.37 1.266
.0055 -9.2 .0253 4.60 '2,95 1.09C
.0066 -8.0 .0303 5.20 01.7! 1.09'
·.0073 -0*. .0353 5.03 50.75 1.166
.005e -?.6 .1403 6.3? 79.99 1.122
.0099 -7. 302.0493 6.1 79.36 1.130
.0110 -6.9 .0003 6.71 75.98 1. 1I
·.9121 *6.6 .3553 7.00 79.37 1.16'
.0143 '6.1 .0653 ?.43 77,54 1.19q
.0165 *5.8 .2793 7.83 76.91 1.209
.0107 -9.0 .08013 9.07 76.47 1.232
.0a0s -9.3 .0993 5.35 76.11 1.255
.0263 4.9 .10'3 9.70 79.45 1.310
.0318 -4.6 .1453 9.c0 75.C0 1.365
.0373 -. 4 .*1703 9.-5 74.64 1.417
.0452 -4.1 .2203 9.90 7.02 1.514
.0591 3.8 .2703 10.05 73.57 0.639
.0701 -3.6 .3203 10.41 73.01 1.697
.0810 -3.4 .3703 10.77 72.91 1.706
.0920 -3.2 ·4703 11.10 72.61 1*869
.1130 -2.9 .5203 11.57 72.04 2.017
.1357 -2.6 .6203 10.98 70.53 2.115
.1576 2.3 .720 12.42 71.11 2185
.2014 -1.9 .9203 13.4! 70.3q 2.23'
.2561 -1.4 1.1703 14.?4 69.55 2.079
.3108 -1.0 1,½203 15.95 0585O 1.710
· 3655 -. 7 1.670! 17.08 69.25 1.217
.4222 -.4 1.9203 15.00 67.71 .765
.4745 -.1 2.1203 10.53 67.35 .35*
.5296 -:. 2.4203 18.81 67.13 .051
.5543 .0 2.6703 18.74 67.07 .001












































gATE · 11O071 ('0.20, ***CO)
LI
II
DATE 11I0871 t-C.ZO, G.Ce0)
T9U~N ·1t0987,11 STNAs .00218 DELP 2 IT6( RE. Z059.tI UN E 1071-1 CF/2 *00107 DELM ?.SET ZE 169.
KEO0)· -G.220 G'AM -1.6157 9E'TA * 39 CE.5274
1.630 1
! ¥ U. T. MIOES -1O U vh. 0
lo I(12 . 0011 -13.? orCa 1.2i (59 5 ol .50
] 0. ol lk .001 _13.9 *0797 1.4( 6.071 101 10000
½ * .k 1.6 ,501 -13,! ,0E9 te (.3 t 1.o09
2*9 3.9 2.1 .001~ -12.9 .000 19~ (.6 .9k 1*0
$,I, . 02 1, ,010 2, 5~.39 1.037 1.0000
%039 Z.4 .002½1 - 1 . 1.013 Z.! 2 7.9 1~: 1. 532 1:.000
13 ~ ,.4 3, . C'? -12.7 .9215 0.991 09.051 I.." 1I0et
E0 7.9 ?.9 3.2 C0031 -11.3 *02?T0 43.0 85.97 1.0,? 1.0,00
11 5.5 5°9 39 . 9 -10.5 .10! 4.9. 81.21 1.0Ok( 1.000
12 2.1 9.9 6*9 .0§35 
-70.5 C,I2 E,1 6~
Is 1 3.6 1.59 7.2 ,00~5 - 7.E ,0.720 6 I9 T960 21 02g: I t ',OI9 15*1 10e9 2.9 .0095 -?.2 .05E02~ 6~ 7~.Z I411" 1.01~1
I 1 6.5 it.1 7.? .0199 - 70 070 6.7 ? -. 2 1 '.1 I.a0
22 22. 12 . 6. .0101 - 6. C ;0? 7 ?.~75 ,17 E3 I5*2 12( D.? .010-.9 G O7 7.82 77.12 1.1I9I 1.010
2k 3.5 13.? 9*3 * 9206 - .k I 5.312 $,$ 6?2 1.24k~ . 9997
25 39.7 9.. % .0251 -S.C .137 8.66 7S.~7 I.?2SE .99
20 ½7.C 14.0 9.9 C0297 - 7. . $FZj 9.59 75.15 t.32g .99327 51,Z 14:,9 10*z .033 *. .173 9,09 75,7 1. 12~ .990
09 I6. I9 1: . 40~3 - k. .232 9.45 7,.23 1.~ .9029 5]0 ~. 1~ . .027 - .0 .2e700 9.7 7.1 . 52 . 3
30 97.? 16.9 10.9 .0619.795
33 21. 19.5 10.0o .1353 -E.6 .737 11.85 2 1.a5 2.½ *935
!½ 27T.7 20.9 12.5 .1721 -2.2 .970 1Z.71 ?C.9~ 7.ieq .e 92
$51~.2 22.5 12.9 .218t -1,~ 1,1620 13? 0.7 30C' 2,13 ~ ,az7
~ 1. e2 3T .69 1k 1~7 1k.71 fi9.5, 1.971 .72137 Ie. 09 .13.6 39 1. .~~ 1E? ~ 1.6'9 .635
la N6,.8 27*3 E79.~5 
-. 9 1.~37 ... 9 I. .5 I*5 *9$~ 706.8 29.3 i4.' . *k' -. 3 2.k3£ C 17.( E?.?4 .37~ ."29
40 9~1.1 29,9 il.6 .9393 -,G Z.9270 19.2! 67.31 . 09, .061
kl 996.0 29.9 ik.? .6311 -. 0 3.4770 15.2~ 67.32 ,00 ,000
9ATE * 110871 (-0.20, 0.000C
3 8U ll087-1 5T76 * .90213
0 U l8 0971-1 0022 * 0103
0LAT1 * 21 0080 * 17.7
X 8TN) 0 2 .00 5 * 3 . 69
(E80600 -. 2690 GAN -* 1.665
2 1.5 1. 1.1
2.4 2.4 1.7
6 2.9 3.0 2.1
7 3.5 3.5 7.5
8 4.0 6.1 2.8
9 6.6 4.6 3.2
13 5.1 5.1 3.6
11 9.7 8.0 6.7
12 6 .1 6.6
13 7.3 6.9 0.1
16 .5. 7.8 8.I
15 9.8 8.7 6.2
16 11.2 9.6 5.6
17 12.6 10.2 0.0
18 16.0 10.8 7.3
19 16.7 11.0 7.'
78 19.5 12.0 '. 3
21 22.7 12.7 *.1
22 29.2 10.1 9.2
23 36.0 16.8 9.6
26 63.0 14.7 9.8
25 56.9 15.7 10.0
26 70.7 16.7 10.4
27 91.6 16.6 10.9
28 119.1 17.1 10.2
29 166.7 17.9 11.4
39 212.1 19.1 11.9
728.5 21.7 12.7
'3 390.7 23.7 13.1
76 666.8 26.1 17.1
35 973.9 26.0 13.6
36 163 .1 27.4 13.9
37 672.2 28.6 16.1
35 810.5 30.1 14.5
79 968.8 30.5 16.7

































































9E10 * 3.109 50 *E 2289.7
3118 2.929 REM *#139.0
3112- .2916 1EL3 * 6.071
T8E06A *k.59 01 21.562
SETA 1.595 1.61
v U T ThU. 9.
0,90 1, 3 o 9 1, 3,
0.0000 0.0 91.795 .0 .0
.08 ,9 90o3l 1.012 1.720
.0066 1.08 59.82 1.01, 1.003
.00M 1.28 89.68 1.118 1.003
.0086 1.61 89.23 1.019 1,000
.0126 1.76 88.68 1.027 1.090
.0126 2.08 87.77 1.E27 1.00J
40166 2.39 87.0q 1.032 1.00I
.0166 2.68 86.,1 1.933 1.300
.0186 0.91 85.76 1.060 1.000
·.0221 3,*95 86.5? 1.237 1.5000
.0l66 6.00 83.39 1.009 1.000
,0706 6.50 82.67 1.051 1.0E0
.0756 5.7' 80.55 1.060 1.000
.C066 5.60 83.78 1.372 1.000
.0656 5.95 80,17 1,079 1.000
.!006 6.75 79.65 1.081 1.000
.0105 6.68 78.88 1.101 1.003
.0706 ?2.i 78.10 1.118 1.001
.0800 7.79 27.56 1.129 1.001
.1051 7.90 76.01 1.159 0.001
.1706 5.70 75.96 1.15' 1.0Q0
.1556 0.86 78.50 1.21' .987
.?256 8.87 74.76 1.2'' .988
.2556 9.28 76.69 1.307 .98,
.3326 9.86 73.75 1.t62 .970
.6736 q9.9 77.27 1.66 .957
.56 10.63 72.85 1. 531 .
.7706 11.00 72.01 1.6 .903
.9706 11.9C 71.30 1,733 .860
1.1836 12.80 70.78 1 E711 .8151.6706 13.57 70.19 1.656 .764
1.1006 16.30 89.67 1.51' .059
1.9336 15.10 69.22 1.321 .565
2q1P06 1,.93 08,.76 0.0' .466
2.6706 1.60 0.60 .732 .36'
2.9706 17.50 67.77 .21' .167
3.6706 17.77 07.62 .00 .035
3.9706 17.78 87.61 .00 . 00
DATE = 110870 0 .20, 3.0CCO
T 8U1 * 110371-1 128) = .07209 711 
6 851 100971-1 01/22 .03101 001" 
FLIYE * 23 U008 0 17.2 011E2
3809) - 90.00 43 -].967 1T0080
8(106)- -. 2620 0&# = 17237 8100
7ok!9 901 - 75911.7
3.377 *EM 6533.2
.2877 3313 - 6.9'9
1.700 1 = 1.632
I * U. T+ V/lOEL3 -IC I u T
G:'
3 0,6 1,8 1.? .0010 -12,q .0,66 1 2 90 0
EO 2,t 1.4 .30i1 -13.6 . gr6 E 11! ~g7
:6 0 1 3*22 * .0 401 2 -1. .010 1.29 83*
7 3.6 3.7 2,5 ~~~~~D,O2 - 12,s ,0136 E*0S I?~
g ~,7 .0 ~.? .OCE9 -11,5~~~~~~G *126 2.60l e~.22
tO 5 .2*2 3*6 * 9022 -11.2 *C1%6 9.? :.02
* .2 7,5 9.* .)Ck3 -9*5 ,C3G ~,7 2.i, q*9 5*2 E.1 .9051 
- C,.39 .7 19
Is 10,8 $.g 6.~ .0059 -8.5 *C106 G.9f 11.3,
16 12,1 9.~ $,q .GC6~ -~,~~~~.C ,E9 5.35 ,.
12 1k.0 G.:7 79 ... 7 -7.' ,0... 5q,q 79
19 2 5,1 120 G.010 -I~. 0 6.? B0
20 26,0 12. 9, .01k~2 -. 9* ,1I~06 ?o1~ ??,16f
21 33v 3* q.G .07 -. .2 57.5 7F 5
22 k01 i. 97 . 23 -52 . 150 00 ?~go
23 46,7I 1,1.6 q, .021~ -5*0l .1756 1:,2725!
E~ 'I* I5. 10 ..931 -~5 . 6 4.2 ?.94
29 73. 1 195. 7 10.5 .~8 -~ . .2 6 I* 2 ?k5 
2? 113,3 16,I 11,1:E DIII I00 -3,81 ,2 16 9,2f 731.6I
29 139, 6?, 1 1, ,21 - 6 , *'I5 9 ,7 7361
29 193.1 19. 11,~ .1223 -3., .1 1 *?5 10'.35 72.'6
30 2k6.3 19.7 II. 2 . 130 4 -2.6 .q255 11 .el 71*Z~
21 atz~ 2. 1,a 1 2. 6 .1657 -2*2 1.1296 It.7E 71.&S
32 329. 122, 12 . ,2C0 - 2.0 I:k296 12.9 70.:6
43 k1 9 23013 I 26 -I ,I 1,656 132 ?. 0
3~ 1.5 2S.3 135. Zl -1.~ 1.qs I~.tL 69.97
35 6'S.S 2?.E 14.0 .3'8 =*9 2..256 19.3 9,8
]6 ??e.6 29*:7 1~.1: . 1221 -*~l 2.925 16.5 K.1
32 911. 3 6 1~7 I$7 - .2 5,26 E?0 76
38 0 iO4.7 30,0 1k.0 ,59T1 -. 0 !.9256 1.N~ E7.4?
39 J177.? 30.0 14*9 .6736 -,0 1.4256 17,2t 67.11
9ATE .092921 (-c,19, O.OCil
! -UN = 929 71-1 SYNA · O~2£ OEL.- · .E2 #5 66.a
VRUN 91772- C Zcl 2,9~ or'M ,317 :Eq 55.
FLATE UT 79,7 CELP . ,lfl "EL? g?
2, 0G G. SO _ TF ET. .07 :(k 1394
= 1.62~
C Y+ U. T. TOFL3 -rn I U T
I ,C 0.0 ,0 0.5000~1:~111, -11.7 C,0000 o. C 93,722 ,! 2.C Gq5 9 ? .03 . 36
3 I., 3.? 2.5 .0162 -9 . .096~ ~ ~~~6 9 2.]
· k.1 4.2 3.1 .i6 -, . 059 E.39i
9 .! ** .1 ,02a9 -1.2 ,0~69 I.1!e.E
7 6.2 5.e 1.9 . 0096 
-7.t .cT 9 . 7, 99*OO
a E~~q 6.2 .0]30 -6*7 . 0099 9.,? $7:C0?,5 q, I, 00 ', 00 1.1~ 3~,2O
19 9.e 7, * 930 -5.7 ,19 1, k.7
1 1 30I'. 9 l,0 -, .1149 TE*~e 03.6s
13 13q. 5 ? .2 ,031 -V* E~ S' k~ p19
I4~ 4' 1.7 9 .q*6 .06q -4.C .9209 t~.92 a1.13
11 G T. 10 .? 9 -3.5 * 0U 9 161 29o99
16 21.9 11.. ~O7 .103~ -2.9 C?99 O'2~mS817 24.51 1 . g. .1167 - . G~ ~~ 79
ae 2 E. 12. 9.1 ,113! 
- C~,399 tE.es 7:2,
19 31.5 12.T 9.? .1502l -1.q .014g 19.13 25.21 39*61 3. 1~. 1 13 -1.5 . 05,9 29.15 75.75
IEt: E5. 13.I 10".1~ - ~ 0 9 2:1.99 5
23 99, l#. 10.R I2k -*8 ,08~ 22.? k11
2k 7a.2 15.3 11.1 .33#5 -. 6 .0999 23.2! 73.a2
25 8?.7 IF.2 11.3 1 0 ..112 U 9 Z**91 73.9
26 1o9,! 16,9 12. .5O2O , .11~99 ?5.5' ?*2.C
2 : O1 19, li6 ,6699 -,10 .19" 27,29 72,b7
Z9 195.0 l~.h 116 .29 -. 0 ,229 27.9! 2i
TO 17E.6 le.3 t1*6 . 03703 -. C * 219'9 2.51 ?.1
31 219. 15. I 1. * 9 0 127e6 :'9I72,
Z3 2519. 19.:~ 1~1.65 1.0lo * ,]12~ 29.!!, 2~..I3 2 I. 19. 11. E1.19 , 32 2*6 7.k
3k 299,7 19.6 11.6 1o351~ 
-. 9 *~~~~124 29.2~?~40
39 3k2.' 19.6 11.6 1.632' . *7 97 ~k
36 395.1 19,6 11,6 1.SS4 
-, .562k ?9,2 45
108
DATE - 092971 0-4.19. 1.0clt
T RUN . 92971-1 STNA . .0r272 0ELH . .513 -EH . 609.0
o oUN e 91771-2 C/12 . .00173 DEL . .5903 IE * 079.0
PLATE . 3 U0N0 . 26.5 OEL? . .0452 "EL! . 1,236
409) ' 10.00 CH = 4.973 THET . .000 0EL . 6.147
KIEO6. -. 0720 GAN . -1.358 BETA e .0 6 1.693
3ATE - 092971 (-C.15. 0.001)
WUN s 92971-1 STNA * .00224 OEL .94 98 1110.
V UN 91771-2 CF/2 *e .008 EL0 .99 5EH . 1778.0
PLATE - 6 U'N0 * 24.4 EL2 * .0907 0EL3 . 2.992
80N) - 22.00 GH 5.010 THETA . .149 2L' 12.956
K(E065- -. 4900 GA1 · -1.227 eE85 · 1.025 6 * 17S10
I Y- US TS
1 .9 0.0 .0
2 2. 3.0 1.9
3 3.1 3.5 2.3
4 3.6 3.6 2.7
5 I4.2 4,2 3.2
6 .7 4.6 0.
7 5.2 5.4 4.0
5 s.o 5.5 4.0
9 6.O 6.3 5.0
i 7.9 7.6 61.6
12 10.0 5.1 6.9
1! 11.1 0.5 6.9
14 12.1 5.9 7.2
15 13.2 9.2 7.6
16 1.0! 9.5 5.O
17 17.4 0.0! I.,
5 20o. 10O.9 5.8
19 22.7 11.5 9.1
20 2S.3 11., 9.4
21 28.0 12.1 9.7
22 03.3 12.6 10.3
23 35.6 13.1 10.4
24 43.5 13. 10.6
29 57.1 14.! 11.3
26 70.3 15.1 11.7
27 -.75 15.7 12.1
25 96.7 1.5 12. 5
29 110.0 17.0 12.5
30 123.2 17.6 1!.1
31 9.6 15.5 03.5
07 176.1 20.0 14.0
33 202.5 21.0 04.3
34 229. 21.9 1.S6
05 280.5 23.2 LI.9
76 334.7 23.5 14.9
37 387.6 23.5 14.9














































-00 Y U T
-14.9 0.0500 0.00 97.44
_X#. o, " I a ": ,, .XI 
-13.2 .o049 3.54 94.59
-12. .0059 3.95 93.50
-12.! .0069 4.35 9S.95
-11.5 .0079 4.77 92.16
-11.3 .O009 5.20 91.39
-10.9 .o0o9 5.72 0 O.68
-10,6 .0109 6.2, 90.13
-10.0 . ?01 7. 0 5O.06
-4.9 .169 8.63 57.26
-5.4 .01e9 9.24 06.52
-5. .0209 9.74 45.51
-7.' .0229 10.16 59.31
-7.4 .0269 10.52 09.89
-7.C .0529 11.23 05.07
-6.5 .0329 1170 3.33S
-6.2 .0779 12.49 50.67
-5.8 .029 13.05 52.05
-5.5 .0'79 13.50 51.00
-5.3 .0 -29 13.04 51.22
-#.9 .0129 19*.C 00.59
-4.6 .0729 14.59 79.97
-~.4 .0529 15.!02 79.5
-!.7 .1c79 16.0C 79.54
-'.2 .1729 17.,1S 7.78
-2. .1579 17.91 77.10
-2.5 .18e 15.6I 71.47
-2.2 .2079 19.54 7?.00
-1.9 .229 20.11 75.9q
-1.4 .25e9 21.45 74.69
-1.0 .-329 22.1s 73.99
-. 7 .3529 24.03 7!.41
.4 .I329 25.3! 72.99
-. 1 .929 26.44 72.45
-.O .6329 26.79 72.33
-. 0 .7329 26.65 72.30





































































































Y. U0 T. Y/OEL3
.0 0.1 .0 0.0000
2. 3.2 1.6 .0020
2.6 3.4 1.9 .002.
.1 3.7 2.2 .0027
3.9 4.1 2.5 .00311.S '.I z5 os
3.9 4.4 2.9 .0035
4.4 4.5 3.3 .0039
4.0 9.1 3.7 .0042
.2 5.4 4.1 .0846
5.6 5.6 4.3 .0056
6.1 6.1 4.5 .005#
6.5 6.5 4.8 .0055
7.6 7.0 5.3 .0065
5.2 7.5 5.9 .0073
9.1 7.9 6.2 .OO08
15.S 8.7 6.9 OO5e
12.5 9.q 7.4 .0110
14.7 10.0 7.9 .0129
16.5 10.' 5.4 .0148
19.0 11.0 9.7 .0167
21.1 11.4 8.9 .0106
25.4 12.0 9.5 .0273
29.7 12.3 9.9 .0261
74.1 12.6 10.1 .0299
4.5 13.5 10.7 .0313
55.6 14.3 11.2 .0407
66.3 14*.5 11.5 .052
77.1 15.! 11.0 .0676
98.6 16.2 12.0 .0860
120.2 17.2 12.7 .1093
141.2 17.8 13.1 .1242
1623. 15.7 13.5 .130S
144.7 19.0 13.9 .1619
27.8 21.,2 14.4 .1996
270.9 22.7 14.9 .2373
313.9 24.1 15.I .27s0
356.9 25.3 15.5 .3127
4oo.O 26.0 16.0 .3504
486.1 26.3 18.2 .42*5
672.2 26.3 16.2 .5013
-TO v U T T2U.
-10.2 0.000 0.00 97.31
14.7 .0051 2.7 99,.06
14.4 .0C61 3.18 94*.3
-14.1 .0271 3.40 94.03
-10.7 .0081 3.75 97.40
-13. .0091 4.11 92.53
12.9 .0101 4.42 92.24
-12.5 .0111 4.72 91.63
-12.1 .012 5.03 1.01
-1.9 .,0ii 4.S7 90.7i
-11.7 .0141 5.70 90.30
-t1. .0151 6.01 I9.56
-10.9 .0171 6.54 09.09
-10.3 .0191 6.9e 86.27
-O.0 .0211 2.34 57.74
-9.3 .0251 0.09 86f.73
-0. .0291 8.7C 85.89
-5.3 .071 9.29 eS5t1
-7.5 .0791 9.77 54.39
-.7 .0,41 10o.22 3.92
-7.0 .0491 1:691 00.5O
-6.7 .0591 11.12 52.70
-6.4 .0691 11.40 52.17
-6.1 .0791 11.72 81.67
-5.5 .1t41 12.80 O0.80
-5.1 .1291 13.27 50.12
-4.7 .1541 13.*0 79.64
-4.4 .1791 1I.20 79.17
-3.9 .22q91 15.00 70.30
-3.5 .2791 15.8i 77.70
-3.1 .3291 16.55 77.0s
7.7 .3791 17.30 75.45
2.4 .4291 18.18 71.97
-1. .5291 19.63 75.10
-1.3 .6291 21.07 7.29Z
-. 5 .7,291 20.3 73.61
.5 .68291 23.47 733
.2 .9291 24.10 72.61
.0 1.1291 24.4! 72.33
-. 0 1.3291 2.4*2 ?2.33
OATe · 092971 (-0.1, 0.001C)
7 9UN . 92971-1 
V UN= 91771- 2C
PLATE 9 
X(0N) = 34.00 G
K(E06 . -. 3520 5
I Y. U. T.
I .0 0.0 .0
7 2.2 2.3 1.6
3 2.5 2.7 1.
4 2.9 3.1 2.
S 3.2 3.5 2.k
6 3.6 3.9 2.7
7 4.2 4.3 2.9
I9 4.0 4.2 3.2
9 4.7 9.7 3.5
1o 5.4 .7 4.1
11 6.1 6.3 4.6
12 6.5 6.9 5.0
13 7.6 7.2 5.3
14 S.3 7.T 5.7
15 9.7 5.7 6.3
16 11.5 9.8 6.9
17 13.3 10.S 7.4
18 15.1 t1.0 7.7
19 16.9 11.4 0.1
20 20.5 12.2 5.7
21 24.2 12.9 9.0
22 27.5 13.1 9.4
23 36.0 14.3 10.1
24 45.5 14.8 10.!
25 54.0 1.4 10t.6
26 63.8 15.7 11.0
27 51.9 16.7 11.4
25 99.9 17.6 11.7
29 117.9 18.1 12.1
3O 154.0 19.5 12.7
31 190.0 20.9 13.2
32 226.1 22.2 13.7
33 262.7 23.S 14.1
34 298.2 2*.8 14.4
35 334.3 26.0 L0.S
36 406.4 20.0 15.4
3T 478.5 29.3 15.8
38 550.6 29.6 16.0
39 622.8 29.6 16.0
40 69I.9 29.6 16.0
STNA · .00202 OEL0 1
Cr2 - .00109 0EL -
UlNF . 23.0 3EL7 1
H 4 _.760 TH2T2 
249 . -1.222 9ETA .










































1.303 *EH I 1535.5
1.307 024 . 0396.0
.1.27 0EL · 3.*67
.2065 3ELI 4 t?.058
1.256 H = 1.697
-00 Y U 0
-16.0 4.0o00 0.07 97.'!
14.6 .0060 1.0 95.21
-1i.3 .0C70 2.11 9.74
-14.C .00tso 2.4 94.30
13.6 .0o90 2.73 93.60
-13.3 .012 3.04 93.21
13.c ,0110 3.34 92.77
Z-12. .0120 3.60 92.!6
-12. .0103 3.90 91.93
-I1.q 0100 4*.½ 01.01
-11. .1T7O 4.90 9n5.2
11.0 .019C S.2e 09.51
-1o.7 .021O 5.62 9.06
10.2 .0230 5.95 50.39
-9.7 .0270 6.77 o8.5o
-9.1 .O720 .60 86.55
-5.6 .0272 0.17 55.82
-.7 .o420 soe 55.20
-7.9 .0470 3.55 o5.72
-7.7 .0570 9.50 53.77
-6.9 .0870 9.9 083.21
-6.6 .070 10.19 02.62
-6.0 .1020 11.15 81.75
-5.7 .1270 11.49 51.,2
-5.4 .1520 11.90 0.0o
-4.9 .1770 12.24 50.09
-4.0 .2270 12.97 79.52
-4.2 .2770 17.64 7S.96
-3.9 .3270 14.0o 78.39
-!.3 .4270 15.12 77.50
-2.0 .5270 16.24 76.66
-0.3 .6270 17.27 75.94
-1.9 .7270 10.27 75.91
-1.5 .8270 19.25 74.74
-1.2 .9270 20.17 74.17
-. 6 1.1270 21.76 7,3.7
-. 2 1.3270 22.74 72.61
-. 0 1.5270 23.o0 2.*3
-. 0 1.7270 22.55 72.31
-. 0 1.9270 22.99 72.31
TAU. Q.






































































T UN 92971-1 S7NA - . 90189
V -UN 91771-2 C0/2 .00102
PLATE . 12 UIN0 · 22.1
X0INI 46.00 CH - I.18
65E7064. -. 2760 09 _ o .2a
U. . T. Y/OEL3 -10
.0 4.0 .0 0.0000 -16.5
1.0 1.4 .9 .o000 -15.6
1.6 1.7 1.2 .0010 -15.4
2.0 2.1 1.4 .0012 -10.1
2.0 2.0 1.7 .00~1 -14.9
2.6 2.8 1.9 .0016 -14.7
3.0 3.2 2.7 .07t1 -14.3
3.3 3.6 2.4 .0020 -14.1
0.6 3.9 2.5 .0022 -13.7
4.3 4.6 3.3 .0026 -13.2
5.0 5.3 0.7 .0Q29 -12.5
5.6 9.9 4.3 .0033 -122
6.7 6.5 4.5 .0037 -11.
2.7 7.5 5.3 .0045 -11.2
9.3 8.5 6.1 .0055 -10.
11.0 9.2 6.9 .0065 -9.6
12.7 10.0 7. .0075 -9.1
14.4 10.8 7.6 .0089 86.9
17. 11.5 S.3 .0105 -e.2
2t1.1 12.2 .7 .0125 -7.5
24.4 t2.6 9.0 .0145 -7.5
32.8 13.5 .7 .019 -6.e
41.2 14.4 10.1 .0244 6.4
4q.6 15.0 10.6 .0794 -95.9
58.0 15.4 19.9 .0344 -0.7
74.7 16.1 11.2 .044 -5.3
91.5 16.5 11.6 .0542 -. 9
108.2 17.5 11.9 .0642 -. 6
141.0 15.7 12.6 .040 -3.9
125.0 19.9 13.0 .1!039 -3.6
200.8 20.9 13.4 .1238 -3.1
242.4 22.0 13.7 .1437 2.5
309S., 2.1 14.4 .13I -2.1
393.2 26.6 1S.2 .2331 .1
477.1 29.7 15.8 .2828 -.
560.9 30.1 16.2 .3325 -. 3
646.7 30.5 16.4 .3522 -. 1
725.5 30.6 16.5 .4319 *.0
012.3 30.6 18.5 .4016 -.0
(-C.105, O.o01)
OL · 1.811 97H · 1949.2
0EL * 1.7E6 QE6 290q.2
0E12 . .1751 CEL00 . .916
THETA · .2675 nEL0 23.607
BET 1.q09 H 1.6F9
v U T TAU. 00
0.0100 0.0Q0 9.27 1.000 1.000
.or3s .9! 95.89 1 .054 1.829
.0C48 1.24 95.55 1.069 1.036
.0058 1.50 95.15 1.05! 1.04I
.8068 1.?? 94.03 1.098 1.001
.075 2.04 94.45 1.113 1.05q
.0rs 2.30 90!.q9 1.127 1.069
.009 2.57 93.65 1.i42 1.576
.0105 2.50 93.07 1.1 7 1.0IS
.0120 3.!0 92.30 1.18 a 1.154
.·014 0.02 91.60 1* 215 1.119
.0160 .28E 90.80 1.,2" 1.136
.·01s 4.67 90.07 1.26 1.151
.0228 5.41 59.20 1.305 1.169
.0270 6.41 86.00 1.350 1.194
.0320 6.60 o6.05 1.387 1.217
.0375 a.20 86 5 1. 322 0.2
.0428 7.79 .67 1.460 1.Z21
.0520 S.02 e4.66 1.506 1.260
. 062F .e1 S5.13 1.549 1.27?
.0720 9.1C 97.60 1.953 1.279
.·097 9.76 52.5o 1.663 1.295
.1i22 10.39 81.93 1.730 1.30!
.t175 10.52 51.22 1. 01 1.30s
.1720 l.14 00.50 1.856 1.300
.2228 11.60 00.27 1.954 1.309
.2725 12.11 79.67 2.039 1.300
.3225 12.6s 79.23 2.119 1.291
.4 22 I.52z 78.15 2.240 1.5'S
.5228 14.0E 77.62 2.315 1.222
.622 105.12 76.99 2.337 1.172
.722 15.9 e 76.42 2.304 1.12
.9225 17.46 70.!7 2.075 .963
1.1728 lg9.2 74.26 1.556 .36
1.4228 20.76 73.36 .999 .47
1.6728 21.72 72.67 .540 .220
1.9228 22.06 72.31 .216 .054
2.1728 22.11 72.2 .032 .000o











































0A?7 * "92970 (-0.15. 0.001
8UN 0 98971-0 5356 - .301 79 7016 · 2.170 8H ·
8 9UN 9 771-2 7C/2 .00096 500 2.13 E7
LATE - 18 0I09 * 21.4 0EL2 * .2102 0EL0 1
08 N0 58.00 G 6 * &. 53 T0003 * .10 7 0EL4






2 .7 . 0 0 1 4
2.3 .0016
2 .5 . 0008
0.2 .0021
3.6 .002 2



























1 8 . 5 4 6
-16.9 0.0000 0.1: 97.00
-18.8 .a049 1.10 99.35
-1 5.6 .0059 1.37 55.06
- S.4 .0c69 1.60 594.I
-15.1 * 0079 1 5' q9.73
14 5.5 89 2.08 q3.67
-14.6 .0 09 5 2 .3 0 9 3.55
-l4.4 .0109 2,58 93.22
-13.0 .0129 3.01 90.33
-13.3 · 0149 3.45 51.65
-610. .0164 3.07 90.52
-02.4 .o018 4.24 50.37
-12.0 .1209 45 7 55.24
-11.2 .7299 5.40 00.56
-10.6 .3309 6.05 07.65
-10.7 .03 9q 6.60 76.73
9.5 .aI09 7.05 76.02
-0.5 .750~9 7.65 55.2
-o·7 .7 009 0.21 54.~2
'.0 .07 09 5.50 73 .55
-7.3 .0959 9.37 02.07
-6.7 .1 57 .
-6.3 .1459 10C.1 70.74
-6.1 ,17 o0 10.4! 71.00
-5.7 .229 11.01 72.50
-5.4 .2 000 .4? 75.53
-5.0 .3209 11.30 75.36
4.5 ,4205 12 .07 70.7?
4k.1 .5209 13.2 6 7 5.84
-3. 7 .72 39 14.55 7 6.53
-2.7 .5209 15.60 25.55
2.0 1.1709 17.21 7·E4.
-1.' 1· 427 15.67 7.,99
.9 1.6709 19.05 70.7'
-. 5 1.9209 20.65 22.04
-. 2 2.1205 21.00 72.26
-. 1 2.4209 21.12 72.25
-. 0 2.6T09 21.4 72.05
-. 0 2.9205 21.40 72.05
-. 0 3.0795 21.43 72.05
22 87. C3T RUN 92971-1
35 0.v R 91"7A
29.191 I(9 14 70.001~
1.689 *00l067 · -. 1930
TAU* 36 0 U, .* T.
1.00 1.00 I 1 .I 0.0 .
1.057 1.03? 1.4 1.5 1.1
1.081 1.04! I 1.7 1.0 0.C
1.095 1.051 k 2.0 2.2 1.4
1.109 1.05q 5 2.3 2.0 1.7
1.107 1.057 6 2.6 2.5 1.
11, 77 1.076 7 2.9 3.? 2.1
1.151 1.003 3.2 3.5 2.7
1.197? 1.104 3.8 4.2 2.
1. 21' 1.118 10 4.4 I .5 P .7
1.242 1.135 11 5.2 5.4 S."
1. 265 0.14 12 5.2 6.5 4.5
1.206' .161 1 1 7.4 7. T 5.'
1.341 1.187 lb 8.6 8.! 5.9
1.096 1.277 05 10.1 5.' 6.7
1. 25 1.207 16 115 I10.I 2.'
1.467 1.242 17 13.5 I0.5 7 .5
1.91' 1.260 15 16.1 11.7 3.?
1.567 1.278 15 15.1 12.0 5.5
2.·01 1.286 20 26.6 13.7 I.5
1.69' 1.305 21 34.1 14.2
1.76" 1.T09 22 41.6 14.5 10.I .
1. 572 1.330 24 116 16.4 15.3
2.21011.332 25 06.6 17I. 11.2
2.913 1.732 25 1 61.5 17.6 12.7
2.2I5 .3256 2? 131.6 15.7 12.5
2.3~71 1.322 25 161.6 19.3 12.9
7.457 1.296 29 191.6 20.1 11.3
2.577 1.219 36 221.6 21.0 13.6
2.47! 1.115 a 1 271.6 22.6 1 4.1
2.145 .0G 312 756.6 24.9 1.7
1.795 .234 73 431.6 26.5 15.7
·.!5' .289 35 051.6 29.7 16.3
.055 .085 36 556.6 31.1 16.'
00?C .000 17 721.6 31.9 16.5
. 227 ·000 30 806.6 32.4 12.1
.213 .007 39 80t.6 32.5 12.2
.0a0 .012 40 956.6 32.5 17.Z































































U T TAU. 38
5.0 96.86 1.007 1.000
.96 95.44 1.061 1.004
1.10 95.15 1.077 1.061
1.3E 54.03 1.059 1.065
1.61 94.56 1.103 1.055
1.53 54.17 1.117 1.064
2.03 93.86 5.131 0.072
2.2' 93.51 1.144 1.082
7.70 92.201 .572 1.195
-,11 52.10 0.195 1.117
!.57 0 1.121 1.1m2
4.15 90.71 4.26? 0.155
6.01 *7.1 c 5.352 1.225
6.51 06.75 1.427 1.472
6.0! 06.15 1.452 1.255
5.,3 06.55 1.4516 1.275
7.33 06.43 1.53? 1255%
0.50 53.15 1.621 1.321
5.15 52.65 1.69? 5.736
10.15 81.16 1.855 1.755
10.57 57.51 1.95' 1.762
100.5 52.03 2.037 1.365
11.35 79.50 2.125 1.367
12.7! 38.,8 2.235 1.563
12.46 75.22 2.77 1.145
13.71 77.21 2.423 1.72;
13.54 27.29 2.546 1.701
1s.57 26.40 2.595 1.235
1.3 755 2.2 1.117t
0,5s2Q I~tT1,.02 74.25 2.205 .564
10.21 74.06 1.755 .7??
19.22 7!.'? 1.245 .565
20.01 72.80 .76' .754
00.55 72.75 .424 .025
20.91 72.10 .0*? .0 45
20.97 22.02 .029 .000
20.q5 71.96 .000 .001
20.99 71.56 .007 .000
T RUN * 52971-1
6 3U5 91771-2
8(809 ' 52. 00
600068' -. 1650
0 v+ U* T,
1t .0 0.0 .5
2 1. 1.7 1.1
3 1.9 2.0 13*
4 2.1 2.1 1.6
5 2.4 2.6 0.0
6 2.7 2.5 2.?
7 3.3 3.6 2.4
0 0.9 4.2 2.5
9 4.5 '.0 7.4
13 5.0 5.4 7.5
11 5.6 5.9 4.2
12 6.5 6.5 4.9
13 0.2 5.1 5.'
I1 .? %1I E.
1I 5I.7 5.4 0.315 11.1 5.7 2.0
16 12.6 10.2 2.4
17 15.5 01.4 0.2
19 21.3 12.4 5.5
23 24.1 13.1 9.3
21 71.4 13.5 15.1
22 30.6 54.7 17.3
23 45.5 15 .2 10.0
24. 53.1 15.7 11.0
25 67.6 16.4 10.3
26 52.0 42.1 10.'
,T 96.5 17.6 12.1
28 125.5 15.6 12.6
29 451.4 19.4 12.9
30 202.3 20.0 13.5
31 270.2 22.2 14.2
32 3I2.6 23.5 54.7
33 414.q 2S.S 15.3
34 487.3 27.0 10.7
35 555.7 28.6 16.0
36 632.4 !3.0 16.6
37 704.4 31.3 16.9
7 776.5 32,2 17.2
39 849.2 32.8 17.5
40 921.5 33.0 17.5
41 553.5 33.0 17.6
47 1066.3 33.0 1'.0
43 1135.7 33.0 57.6
8ATE · 05Z975 3-0.15. 0,.0i1
5791 .77~ 165 7616 * 2. 55? 80- :
cr/2 - o oo .0008 707 2.503 30"
IN * 28.5 0012 · .2525 E1'.
0 * 4 ,843 T36 0A .144 2 0 1L .
C.8 - 1.18 0 qET. 1.06
8/OEL3 -I0 U 6 3
2.0000 -17.6 0.0*05 1.70 56.26
·.0006 -16.5 .0054 1.01 55.21
.0007 -18.3 .C06 1.27 54.91
.0005 16.1* 00 , 7O 1 .47 54.62
·.o010 -15.5 .0(07 1.6? 54.75
·50106 -15.0 .0794 1.57 94*:%
.0013 -15.1 4 2.03 3.73
·.0016 -3s.? .01!4 2.52 52.23
.00 18 1lk .0 . 71 54 7. 77 51. 92
.0021 -13.7 .017 ? 3.38 51.7!
. 0 0 2 7 -1 0. 4 .0 154 3 . 5 5 5 0. 56
·.0"28 -12.0 . 23 4! 4.2' 5(.74
.0034 -11.5 .0284 5.05 58.72
.0035 -11.3 .o27, 5.61 37.54
· 0045 -11 .6 .0'54 6.2 . 56.00
.1061 -10.1 .0I34 6.34 70.25
.0063 -5.3 .0534 v.1 T 75.57
.7775 -9.0 .063. 7.75 "4.32
·.0352 -5.5 .0234 7.75 54.04
. 0 2 5 5 - 5. 2 .0 0 4 5. 1 5 0 7 6
· 0120 7.5 .1(84 0.0 82.53
·.o155 -2.0 .1733 5.1? 52.25
.0105 -6.7 .1554 9.43 51.52
.0217 -6.6 .1534 5.78 51,25
.7277 -5.2 .334 10.2? 54.51
.033 -5.5 .2834 10.61 70.23
.0395 -5. ,3334 1.57 75.77
.0514 -5.0 .4734 11.55 75.05
.0632 -4.7 .5334 12.42 7 8.6!
.070 4,.7 .7734 12.9'2 77.21
.4107 -3.4 .' 704 17.75 76.75
.1403 -2.9 4.1034 14. 5 78.07
.1700 -2.7 1.#733 15.5k 75.25
·1 56 .1.0 1.6834 16.52 74.60
·.229 -1.4 1.q334 17.7. 724.!
.2559 -1.0 2.1034 18.66 73.43
9. 2 8 6 .7 0 .4 ? 3 4 1 5. 4 7 2 5
.3152 -. 4 2.6534 20.04 '2.57
.3479 - ·1 2.5334 20.75 72.20
.3775 -. 1 7.1834 20.50 72.00
.4772 -. 0 7.4034 23.51 ' 2.02
.4367 -. 0 3.6534 20.5! 72.12
·.4664 -. C 3.9334 20.54 72.02
2515.0 3 6UN * 92971=1
4 6 41 . 0V 9 0 5 1 1 -VRUN q177 -2
5.?*? 1 5LAT = 23
'9.59 2 x1CN0 90.00
1.646 K{ 016)- -.1641
you. Q. ! Y+ U. T.
0.001o 1.080 1 .0 0.0 .0
1.065 1.031 2 1.4 1.5 1.6
1.00~~~~~ ~~~1 1.51.88a1 045 3 1.7 1.0 1.2
1.0*0 1.357 4 2.0 2.2 1.4
1.127 1,58 5 2.3 2.5 1.6
.12? 1065 6 2.6 2*.8 .
1.146 1.084 7 2 .0 3.1 2.1
1.177 0.1 8 3.4 3.t7 P.I
1.157 1.m11 9 4.0 4.7 3.G
1. 210 1.133 10 6.5 4.9 0.4
1.2!! 0.1.5 11 5.1 5.5 4.-I
1I 277 I.466 12 6.2 6.5 4.7
0.302 0.15 13 7. 0.3
1. ? 17.31 14 67 8. 5.9
1.40? 1.24! 15 40.1 9.2 6.6
1.427 1.25' 16 11.5 5.5 g .2
1.484 1.282 I7 12.9 10.5
1. 5 2 1 154 0 1 4. 7 1 0 .0 .
4·545 1.309 19 15.7 05.5 0.1
1.502 1.315 20 17.1 11.4 0.5
1.4T 14341 21 18.5 11.5 8.7
1.T51 1.75* 23 24.2 L13.2 5.
1.756 1.350 24 27.4 13.8 5.5
1.502 1.355 25 75.4 14.5 1.3
1.557 1.359 26 42.4 14.5 40.4
2.005 1.!61 27 56.4 16.0 11.C
2.1"5 1.355 28 7001 16.7 10.4
0.255 1. 432 29 91.5 17.4
2. 412 1.251 33 115.6 10.2 12.5
22.572 1.252 31 143.6 19.0 12.5
2.455 1.100 32 207.0 ?0.5 13.4
2.364 1.015 33 259.9 21.5 17.9
2. i12 .895 34 370.1 23.4 14.4
t.795 .777 35 400.2 24.5 15.1
1.7396 .59 36 470.3 26.6 11.6
.9501 .29 07 540.5 70.0 16.5
.601 .260 35 670.5 30.6 16.7
31 .087 39 821.0 32.6 17.3
I1ll .003 40 961.4 33.3 17.6













































70£0* = 3.265 806 = 0173.0
0EL0 3.164 800 I 75.0
0E02 ' .3127 EL! - 9.172
; 0E0A ."003 01 - 4.25*
8088 · 1.510 8 - 1.643
0.0000 0.00 56,65
















































































OATE 1t01571 -(.15., O.OC2
TON ' 101571-2 36$TN .8!76 FL0 1
V SUN 101371 2 Cr2 - .0022 0 OEL -
PLATE I I UINF . 2.7 0EL2 
6(INI 2.00 Z o 5.165 THETA
8(E006 -.*540 G1 · .421 0ETA 
T 8+ U. T- Y/0EL3 -I0
1 . 0.0 .3 e.000o -12.' 0.0830
2 3.8 3.6 2.1 .0100 -LO.4 .004t
3 3.5 4.1 2.6 .014q -9. .1051
4.2 4.5 !.1 .0178 -59. .0081
8 4.q 5.1 3.7 .0235 -'8. .00t0
6 5.6 5.,6 .2 .0237 -8.2 .0080
7 6.2 6.1 4.7 .'265 -7.? .051
5 6.8 6.8 5.1 .0295 -7.4 .0101
9 7.6 7.0 5.4 .,032 -r.o .0111
10 e. 7.4 5.9 .G354 -6.6 .0121
11 q.3 7.8 0.1 .0313 -6.3 .,011
12 00. 5.5 6.6 .041 -. .IS,0151
13 11,.7 5.0 7.1 .500 -5.3 .0171
1k 13.1 5.6 ?.5 .0556 - .S .151
15 14.5 10.1 5.0 .0616 -4.4 .0211
1 15.6 10.5 5.3 .0675 -4.2 .0231
17 17. 2 1.8 0.S .3733 -3. .051
15 2C.0 11.3 e8. .C05 -3.8 .C251
15 02.7 11.5 q.3 .0567 -3.1 .0731
020 26.1 12.' 5.? .5112 -2.7 .0o31
21 29.6 12.8 1Io .1288 -2.' .0431
22 3.0 103.1 10.2 .1401 -2.2 .0481
23 36.4 1!3. 10.5 .1550s -0. .0531
2k 43.' 1.0 . t.q .1940 -I.E .Of31
25 50.1 14.6 11.1 .2114 -1.3 .0731
26 60.4 15.2 11.0 .2572 -. 5 .0881
27 77.6 16.2 11.9 .3302 -. 5 .1131
25 S5.7 17.1 12.! .4O3l -. ' .138
29 11.q 17.%8 12.3 .4761 - 31 .131
30 125.0 18.4 102. .551 -. 1 .158b
1 146.2 19.C 1i2.4 .620e -. o .2131
32 180.5 1.5. 12.4 .7680 -. 0 .2031
33 214.2 2.3 142. .5q1! -. 4 .3031
34 040.3 20.- 12.4 1. 22? -. t .3504
35 267.5 20.5 12.4 1.1395 -. 0 .390O
36 255.0 20.5 12.4 1.2705 -. 2 .454
37 330.9 22.5 12.4 1.416e -. c .4854
.*67 8F7 . 18t1.
.32,1 mE' 587.0
.00 C ceL! e .36
.03!7 0ELk 1.735






































T 8UN 1 01671-2




I 8- U. T.
· .0 0.0 .0
2 0.4 3.7 1.5
3 2.5 3.6 2.2
* 3.4 4.O 2.S
5 3.9 4.5 2.0
6 4.4 5.0 3.5
7 4.5 5. .o
5.5 5 7 4.4
5~ 6.0 6.0 4.5
10 6.5 6.3 8.0
11 7.5 6.9 5.7
12 8.6 7.5 6.2
13 9.5 7;6 6.6
14 10.5 8.1 7.0
15 1t.5 3.7 7.4
16 14.1 9.5 e.1
17 16.6 10.! 8.7
8 19.t1 1o. 5.1
19 21.7 11.2 9.4
20 24.2 11.6 9.*
21 29.3 12.2 14.2
22 36.9 12.9 10.5
23 45.6 13.9 11.9
04 F2.2 14.8 12.1
05 74.9 15.6 12.?
26 87.6 16.3 13.
27 100.3 17.0 13.4
28 112.9 17.7 13.9
29 135.3 15.0 14.
30 163.6 20.3 15.0
31 189.0 21.6 15.4
32 216.! 22.7 15.5
33 259.7 23.7 16.1
34 2065.1 24.4 16.3
35 315.5 25.1 16.5
36 766.8 25.1 16.5












































.00231 DELI = .545 8EH = 655.0
00152 DELH . .577 ErO . 1158.0
26.5 0EL2 *.0510 0ELD . 1.550
5.665 THETA * .0874 EL# I .9S7
-1.376 ETHA 1. 100 I .75
-10 r U T TAU. o0
-18.1 O.0000 o.O0 51.37 1.OO 1.0o0
-t149 .rc4 3.652 89.15 1.283 1.06
-1.,5 .0050 3.87 88.54 1.264 1.109
-14.0 .0068 .!2 87.06 1.0 .
-13.5 .0O75 .81 87.15 1.327 1.161
-13.0 .008P 1.30 86.51 1.360 1.136
-10.5 .0098 5.77 85.e8 1.391 1.209
*12.1 .0106 6.!3 85.95 1.616 1.231
-11.7 .115 6.41 84.77 1.'IF 1.767
-11.4 .0128 6.72 86.25 1.459 1.270
-00.9 .0014 7.3? 83.48 1.505 10.299
-10.3 .7168 8.00 820.0 1.54? 1.324
-9.5 .018 8.51 80.t7 1.585 13.47
-9.5 .C208 5.94 1.61 1.617 1.367
-9.1 022 59.37 81.C0 1.647 1.386
-8.4 . 27 10i.20 80.0 1.712 1.I22
-7.8 .0328 11.OT 79.29 1.772 1.449
-7.! .0378 11.62 75.69 1.819 1.465
-7.1 .042 12.06 78.34 1.851 1.482
-6.7 0478 12.4C 77.83 1.8??77 1.45
-6.2 .C578 53.04 77.17 1.921 1.511
-8.t .0728 13.98 76.34 1.965 1.518
5.0 .0578 14.53 78.3? 0.002 1.504
-4.7 .1226 15.18 74.54 1.55? 1.465
-3.5 .1476 16.6 73.82 1.57 1.409
-3,4 .1728 17.41 73.25 1.865 1.j34
-3.1 .15s7 18.1? 70.71 1. 00 1.265
-2. e 2228 18.90 72.17 ,.711 1.181
-2.0 .2725 203.3 71.30 1.507 1.001
-1.6 .3226 21.74 70.55 1.291 .805
-1.0 .3729 23.0§ E9.95 1.132 .612
-. 7 .220 24.38 65.! 1.025 .425
-. 4 4728 5z.-3 65.4 .C92! .264
2 526 26.18 65.76 .807 .137
.6228 26.88 88.45 .405 .0oC
.0 7208 26.52 69.46 ,0O0 .OCC
. .5228 26.51 68.4E .00t .00
33TE 101571
T 6UN . 101571-2 ITNA * .03153
6 u8 = 181371-0 0F/2 * .07103
1LT8 . ! UIN8 = 26.4
(INI . 22.00 CGH 5.55
(E06). -. 4770 G4a = -1.25C
. U. T. ¥/OE13 -0 r
1 .0 0.0 .3 0.0013 -17.2
2 1.2 1. 1.0 .0011 -16.2
3 1.9 2.4 1.3 .0C14 -15.5
2.2 2.5 1.6 .0017 -15.7
5 2.6 0.9 1.9 .0020 -18.3
6 2.9 3.4 2.2 .0021 -14.9
7 3.3 3.5 2.6 .0126 -14.8
5 4.1 .7 3.7 .C032 -I4.C
9 .5 5.6 3.9 .0038 -17.7
10 5.6 6.3 4.5 .004 -12.7
11 6.4 6.5 4.5 .0149 -12.2
10 7.1 7.5 5.4 .3355 -11.?
13 7.5 7. 5.,5 .0061 -11.,
14 9.- 8.7 6.S .0073 -10.7
15 10.9 5.4 7.0 .0384 -10.0
18 12.8 5.9 7.8 .3899 -9.7
17 14.0 10.3 5.0 .0114 -9.1
18 16.6 10.6 8.5 .0128 -8.7
19 18.5 1t1.2 .7 .0143 -8.5
20 22.3 12.1 9.2 .0172 -7.5
21 26.0 12.9 5.6 .0202 -7.5
22 35.5 13.8 10.4 .0275 -6.8
23 45k0 14.7 10.1 .0349 -8.4
24 63.9 15.8 11.6 .0495 -5.5
25 82.9 17.0 12.2 .0642 -5.0
26 12o 0. 0 . 12.7 .0789 -4.S
20 120.8 19.1 13.1 .0935 -4.0
29 139.7 20.0 13.6 .1052 -1.
29 158.6 21.1 16.0 .1229 -3.2
30 196.5 22.9 14.7 .1522 -2.5
31 234.4 24.7 15.3 .3116 -1.9
32 272.3 26.4 15.8 .2109 -1.4
33 310.2 25.8 10.2 .202 .
34 348.1 29.4 16.7 .2696 -.
35 38s.9 30.2 17.0 .95S -.
36 423.68 38.5 17.1 .3283 -. t
37 *61.7 30.5 1 7.2 .3576 .C
38 499.6 30.5 17.2 .3870 .Z











































1.4 01 -EH . 1124.0
1.03' DF078 2-28.0
.1053 0L03 . 3.31?
.1645 0FL4 15.675
t.O56 8 - 1.7It
U T TAU- 0o
0.O0 51.12 1.0oo 1.003
1.28 95.85 O.12. 8.061
1.81 85.49 1.157 1.060
1.9? 55.06 1.152 1.057
2.0? Se.09 1.227 1.123
2.72 09.21 1.291 l.14!
3.0t! 7.74 1.350 1.16b
3.70 88.90 1.4O7 1.207
4.,4 90.06 1.4S5 1.249
5.1o e,.23 1.518 1.250
S.54 64.61 1.565 8.315
8.03 04.13 1.60e 1.346
6.31 83.87 1.847 1.370
6.57 82.65 1.717 1.416
?.5k el.a3 x.?er 1..~57.54 81.88 1.783 1.52
5.21 8o.57 1.87C 1.514
8.47 80.04 1.911 1.539
a.92 75.74 1.973 1.553
9.eq 79.C2 2.075 1.553
10.20 79.52 2.150 1.602
11.07 77.50 2.295' .635
11.7! 77.03 2.402 1.645
12.fe 75.85 2.550 1.647
13.59 75.1' 2.658 1.628
14.3e 74.52 2.732 1.556
15.28 73.92 2.718 1.548
1t6.0 73.32 2.665 1.485
16.57 72.92 2.57a 1.406
lq.22 71.91 2.202 1.250
19.711 71.:2 1.839 1.054
21.l0 70.1 1.5!35 .528
22.44 85.80 1.319 .598
23.49 65.25 1.116 .356
24.1! es8.SE .817 .160
2k.!6 E6.68 .377 ,057
04.48 60.89 .02C .080
24.63 69.85 .71 .00O24.60 89.59 .000 .00
21.4C 64.59 O.io o
DATE · 10171 ( - .O5cz0~)
I :U" 103571-21 5TN&2 · 00,161 OELH 1,512 ;EH · 3833*0
v ~UN 10312 CF / *007 orL 1.0 EN 01
FL-YE = q U'Wr 23.i DEL2 ' 1557 0EL 3 4 ,?99
X(N· . 0 H v 5.3 T"ET A z .3905 IEL½ 26o067
~(0061= -o3120 G.. -tE12 JETA = .10 P =971
X y U. T. yfIEL3 .D I U T TAU- a.
C . .0I C ,00- 70 .0§ OO 91.3 ,00a . 0
3 17 1.5 1,2 .0011 -I6o8 .00S3 1.22 6q.k2 1.16F t,090
2 0 2.2 1.5 ,0011 I-15 .5 0063 1.k7 6%.10 1.196 1.1D8,
O 2,3 2:.0 1.7 .~0X0 -10:, ,0C731 1,77 ao,oo 1. 232 I.12
6 2*6 3, 2. ,01 - 15. .008 tog I Ok II 2 6 I O lk7'
? 2*9 O. 2.2 ,009 -k.6 ,CC93 2,2k 6600 9 1,30 C I.165
0 .6 -. 2 2*5 80023 -1k.2 ,01/3 2·75 S7,3 1. 367 1,206
koZ k:g T.3 .0I2 -13 . ·0013 3.23 8E.65 1,4 36 1.E½5
10 k~~~e 5,6 !,5 .0031 -~~~C 13.1 :015! 3.6! 36.65 1,516 tLgx
11 5, 6, I~ ,PP -12 ,07 *5 6,2 ,6 .2
Z1 I I.~ 4. *7 , ' -1. ,1 93 kk Ok78 1607 i36I
13 6.I 7·, 5*2 . ..0k .... 8 * 0213 4:.a! 8kt i.648 1.38
15 8 .5 8, :61 :.0056. -~0,9 1 :.223 S.,7O e.1 9.77 lakk
16 10.1 9o0 66 ,06 6 - I0. ,0E 6,k 8.30 i.8 9' 1,k66
I? 11.6 le.k .?. a *076 _9.9 C,633 b6.a 01.67 1.961 1.5Ek
Is 13,2 10,0 7,5 0066 -5*5 ,0kE3 7.1Z 81.1k 2.0 17 I0.553
19 15*T 12.1 8,1 *0107 -8, ,827.0 608 I.11 I·5
20 21.0 13.1 '.8 .0137 -1.2 .07 8 78k 1?5ok I.2m 16%
01 28*8' l4:k 9,k ,18 'I * .0923 9 ·k6 1: 7. 12.65 1.6a3
22 366 51 00 039 - 7.0 . 11 9.9 770 2.90 1 I71
23 I.., 15.7 look , 90 -8,5 .1123 10,9$7 ??,21 27"IS 1.'73½
2k 60.O 17.1 I§.7 *§a93 -6.3 .19 23 il.20 70 .6a 2.5SC 1.7#
05 67,8 17.e 11,0 .0kk4 -8,9 .2173 11.06 7E.46 3,030 1,7I5C
26 0. a 15 ,56 56 .17 Zl 88 !. 189 1,753
07 I51 L. I 3. I 06k -k.9 .$/73 t0.7 70,05I 3. 3k5 142k
28 11,7 V.* 12.k .07so -# * 613 1311 7.6 , 3 1,7
29 130.7 C.'5 12.? .0802 -k.3 ,k177 137 ?~,2 %#6 141 .707
30 163.5 22*6 13.3 .1056 -3·T .0173 lk,82 73.k7 3,569 1,639
31 192, Zk.O 0!:,8 12601 -31 .173 t$:,60 ?2·TO1 3.501 1:.5k
32 22, 29 1, , l" Z. .7I13 16.6 ?0,2 S.'S 1,k35
33 255.2 27.2 l.7 .166 -2.2 .817 17.9k 71,.50 3,133 1.,05
3% 2 I·k 28*7 15,2 ,1872 -t.8 .913 16.90 70,58 2.766 3,115
30 3k8,8 31.q 15,3 .2290 -t*1 1.1373 20.2 ?O1:tO 1. g5I I*628
36 k11.3 339 X6k.266 -*6 . 13 02 .1 2S Iooq t38E k
37 1. ½7, $5 16a ,39? -. 1 1,5173 22oq2 6a.77 .73 .135
36 836,3 35,1 17.6 ,5065 . 1,7173 23,11 86*5 ,5q .00
39 59516 35. 17.0 .3'913 C 1.91273 73.1 $60.56 ,1 080 .000
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GATE I 101 5 71 O.O020
O *UN .101.71-2 12TN * .301. 0EL, . 2.0S8 sEH * 2316.0
V U . 171-2 0C22 . .00071 061L . 1.941 EW * 3927.0
PLATE * 12 0INF . 22.2 OEL2 . .2047 CEt! = 6.520
X0tNI . 46.00 H . 5.'0 0E3 *A .3!120 OEL 3S.Sb 61
5tEO05- -. 2650 065 * -1.214 SETS . 2.174 N. - 177
V. U. T. 9/DEL! -10 3 U T :U.,
.0 0.0 .o 0.0000 -17.5 0.000 0.0 90.92 1.000
1.2 1.3 .9 .0006 -17.0 .0061 .70 59.53 1.119
1.9 1.9 1.1 .0007 -19.5 .0151 .q 59.97 1.140
1.7 2.0 1.3 .0009 -16.9 .0091 1.19 59.24 1.179
2.0 2.3 1.0 .010 -19. .2270 1.40 59.0 1.210
2.? 2.7 1.7 .0012 -16.1 .0001 1.62 95.65 1.242
2.9 3.6 2. .0019 -19.9 .2101 2.01 57.99 1.306
3.5 4.1 2.7 .001( -19.0 .0121 2.45 07.39 1.370
4.0 4.0 S.2 .0021 -14.6 .01 7. 96.52 1.44
4.6 5.4 3.8 .022 -1I.0 .0161 3.25 56.09 1.90
5.6 9.6 4.6 .0030 -13.2 .0201 3.90 02.03 1.595
1.9 7.6 9.0 .0036 -12.9 .2241 4.55 84.25 1.G99
5.1 5.6 1.5 .3042 -12.0 .0281 5.19 53.60 1.793
9.5 9.4 6.3 .0099 -11.4 .0330 9.70 52.59 1.579
10.9 1o.1 6.9 .0097 -10.5 .33 6.10 82.11 0.947
13.5 11.2 7.7 .0072 -10.0 .051 6.75 51.11 2.067
19.6 11.8 5. .0397 -9.. .I191 7.1 9 . .12
19.5 10.6 8.7 .0102 -9.0 .0661 7.60 7I 959 2z.2
26.7 14.1 9.9 .0139 -6.3 .2931 5.91 7.91 2.43
3!.S 14.9 9.9 .0177 -7.5 .1181 9.02 75.34 z.976
41.0 199 10.9 .0 215 7.2 .1431 9.36 77 .6 2.184
45.2 16.0 13.7 .017 I7.0 .1181 9.64 7736 z.755
62.5 17.2 11.1 .0327 -6.6 .2151 1.35 76.55 3C.g
7T.5 18.0 11.6 .0402 -6.1 .253s 1o3.9 76.19 !.190
91.1 15.8 12.2 .0477 -5.2 .3151 11.3 75.57 3.3. 5
119.5 20.0 12.7 .0625 -5.1 .41S1 12.39 74.94 399'
146.4 21.7 13.1 .0775 -4.7 9151 13.05 74.37 3.52
205.7 24.1 16.1 .1079 -3.7 .7191 14.97 73.14 3.99?
263.0 26.7 14.5 .1379 -3.0 .1 6s.12 72.24 3573
334 29.7 S5.6 .1759 -2.3 1 17.9 71.19 3.3ic
406.2 32.4 16.4 .2130 -1. 1.4151 19.95 70.29 2.35'.
477.5 34.9 17.3 .2906 .5s 1.651s 71.06 99.47 1.530
949.6 36.4 17.5 .291 :.3 1.9151 21.92 65 .7 .77
621.0 36.5 17.7 .3757 -.1 2.1651 22.31 63.57 23
692.6 36.5 17.5 .3633 -.0 2.4191 22.21 65.54 :'.0
764.2 36.5 L7.5 .4035 -.0 2.6631 22.22 65.54 .001

























36TE 1- I2571 (-2.15, O.C028
2 938 . 181571-2 STR9 = .00130 OEL . 7.909 'El 3134.2
I 004 . 101371-2 Cr22 . .02062 02LM . 2. O24 9 9 * 4 373.7PLATS * iS 6I6F - 20.9 3212 - .299r 3212 9.5'S
610310 70.00 399 = 9.621 26Et . .4529 1244 - 51.7 5
K2E065. -. 1590 099 * -1.210 9ET2 2.401 P . 1.73'
0 * U. T. 102EL3 -TO I U T TAU. 0'
1 .0 0.0 .0 0.0 0 0 0 - 1 5. 8 3. 0 0 0 0 2 .2 2 9 0.3 4 1 .0 0 3 1 .2 0 2
2 1.4 1.6 1.0 .0006 -17.7 .0056 59.3 1. 147 1 0.0
3 1.7 1.9 1.2 .2007 -17.6 .0066 1.07 39.13 1.17I 1.095
6 1.9 2.2 1.4 .2005 -17.3 .C076 1.12 38 .5 1.204 1.119
9 2.2 2.5 1.6 .0039 -17.1 .0086 1.32 55.62 1.737 1.13
6 2.7 3.1 2.0 .0011 -16.7 .0176 1.66 83.1 1.291 1.166
7 3.2 3.5 2.6 .0312 -16.2 .2126 1 99 71 7 1. 349 1.721
8 3.7 6.6 3.0 .0 2 1 4 - 1 5.7 .2146 2 .7 7 56.97 1 2 :6 1. 9 l
9 4.7 5.9 3.9 .0015 -14.9 .0156 2.94 55.94 1.5S1 1.329
to 6.0 6.5 4.7 .0023 -14.1 .2236 3.61 55.c0 1.634 1.384
11 7.7 7.8 5.7 .0025 -13.1 .0256 4.05 5.4 1.1t 73 1.4 66
12 5.5 8.7 6.3 .2033 -12.5 .0736 4.61 03.10 1.5 5 15 13
13 9.7 9.5 6.7 .0038 -12.2 .0-6 5 .0 57.59 1.912 1.553
16 12.3 11.0 7.6 .0045 -11.2 .0456 S.5e 50.61 2.061 t.620
15 14.5 12.1 5.2 .0098 -10.6 .0586 6. 2 30 90 7 .15 1.665
16 17.3 12.5 3.9 .0065 -9.9 .0656 6.5 57.07 2.772 1.72417 72.4 14.5 9.9 .8050 -9.3 .0596 7.41 7q9.3 7 .47 1.7. 2
15 25.7 14.9 1o.3 .0113 -5.7 .1036 7.91 7 73! 27.567 1.512
19 39.0 1S.S 10.6 .0136 .0.2 .1356 9.23 78.04 2.6 72 1.051
20 41.3 16.0 10.6 .016! -5.2 .123 3.4s9 75.04 2.766 t1.52
21 47.6 16.9 10.9 .0137 -7.5 .1586 8.75 73.96 2.591 1.574
22 60.2 17.7 11.9 .0237 -7.3 .2736 9.3e 77.00 3.102 1.910
23 72.5 18.5 11.9 .0257 -9.9 .796S 9.97 76 .52 3.307 1.979
26 85.4 19.2 12.1 .0336 -6.6 .3796 10.21 76.25 3.435 1.932
25 100.6 19.7 12.8 .0436 -6.2 .435 10.46 75.50 3.642 1.940
26 135.5 21.2 13.1 .0S53 -5.6 .5756 11.27 75.26 3 94' 1.941
27 156.3 23.0 14.0 .0734 -4.5 .776 12.22 74.2 4. 332 1.907
23 236.7 24.9 14.5 .0937 -4.2 .9356 13.72 23.41 4.551 1. 72
2q 299.5 27.4 1S.3 .11S9 -3.4 1.186 14.57 77.49 4.6 3' 1.75
30 362.5 29.5 1s.9 .1430 -2.9 1.4386 15.69 70.79 4.372 1.633
31 425.9 31.5 16.5 .675 -2.6.3 7 .07 3.94' 1.434
32 485.9 33.8 17.1 .1927 -1.7 1.9206 17.92 30.41 3.264 1.19233 952.2 39.6 17.9 .21s7 -1.3 2.1586 15.92 59.90 2.393 .q62
34 615.0 37.5 19.0 .2424 -. 8 2.4386 19.92 69.35 1.652 .666
35 676.1 35.7 15.6 .2677 .4 2.6556 20.54 65.97 .996 .380
36 741.1 35.2 15.6 .2970 -. 2 2.9386 20.55 e2. 0 .433 .164
37 804.2 39.A 15.7 .3169 -. 0 3.1556 20.93 65.49 .9 .033
35 567.3 39.4 13.8 .3417 -. 0 3.4396 70.92 68.42 .007 .000
39 910.2 39.6 10.6 .3597 -. 0 3.6090 70.97 69.4 .000 .000
32TE . 101S71 1-c.15. 0.00c7
0 929 . 101521-2 3396 . .0013? sr16 . 2.435 02N * 2762.0
V 6U9 . 101371.2 I 2/2 . .00066 0E21 . 2.77E M ." 72.6
-1AT . 15 00 . 01.41212 . .2529q ELl S 5.2!2
X9IN0 . 56.00 GM S 9.952 ; 2T3 *. .352 T 8E44.5.976
I(568. -. 2223 16A - -1.211 9E2T . 2.231' .1 765
T 3, U. T. 1/3EL3 -In I U T TA61. n.
1 .3 0.0 .0 0.0000 -13.4 0.0002 0.00 90.84 0.000 1.000
2 1.9 1.7 1.1 .0007 .17.2 .0196 .93 59.15 1.194 1.091
3 1.5 2.0 1.3 .0005 -17. .0266 1.11 2595 1.1?! 1.107
2.0 2.3 1.5 .0039 -16t. .007 1.29 35.70 1.21 1.12'1
5 2.3 2.6 1.7 .0010 -16.6 .0056 1.48 5-.45 1.24' 0.147
6 2.5 3.3 2.2 .0013 -16.z .0109 1.55 53.90 1.30x 1.176
7 3.4 I.0 2.6 .0015 -15. .0126 0.20 57.36 1.36 1.7'0
5 !.9 4.E 3.0 .3015 -19.7 .0116 2.55 86.91 1..2. 1.244
9 .4 .2 3.5 .0020 -t14. .o016 2.93 5f62 l.51 1.279
1o 5.5 6.3 4.5 .0075 -3.e .0206 !.39 59.10 0.SS5 1.364
11 6.S 7.3 9.2 .0029 -13.2 .2246 4.79 34.34 167*2 1.419
12 7.6 5.1 s.7 .0036 -12.7 .0256 4.5 53.72 1. 1s457
13 5.9 9.1 e.4 .Co40 -l1.9 .0336 5.11 32.31 1.a47 1.515
t14 10.3 1 0.0a 6.9 e206 -11.0 .026 5.6? 32.3 I1.1 II.1.52
15 11.6 17.6 7. 4 3a2 -0.I0 r 35 6 5. 16 5 0 1.594
16 12.5 1 1.1 7.7 r C.-59 13.7 .C05 6.21 31.35 2.065 1.615
17 15.6 12.1 1 .3.3172 -10.8 .756 6.75! 0c.57 2.17- 1.6'
15 15.3 12. 5 .9 .0152 -9. .2556 7.1? 79.99 2.259 1.71119 24.9 I.0 9.6 .0112 -5.9 .2939 354 79.36 2.430 l.45I
20 31.6 14.9 10.2 o141 -5.2 .1086 3.35 75.31 2.576 1.520
21 31.3 15.9 12.4 .0171 '5C .1439 5.63 75.1 2.659 1.525
27 44.9 16.1 10.7 .0271 -7.7 .0e65 9.0? 77.72 2.324 0.946
23 58.2 17.3 11.3 .0260 -_.t .2136 n.7( 71.97 3.02' 1.979
24 71.6 08.711 .9 .3320 -6.4 .76 42.09 76.29 3.71 I.907
29 34.9 15.5 12.1 .1379 -6.2 .3156 13.9 76.31 3.363 1.915
26 11i.5 20.1 12.6 .C09S -3.7 .4056 11.2- 79.32 3.659 1.971
27 135.2 21.2 13.1 .0617 -5.2 .915- 11.0 376 3567 1.9 0
29 244.3 25.6 14.7 .1093 -0.7 .91- 14.35 72.90 4.79S 1.769
30 2'S.? 27.7 15.3 .1331 -3.2 1.1189 15.54 72.19 4.727 1.542
31 391.3 29.6 15.5 .1570 -7.5 1.3156 16.62 71.52 34917 1.19
32 406.9 31 7 16.4 .1505 -1.9 1 IS 1 17.77 70.50o 7.S5 1.273
33 457.3 93.6 16.9 .2046 -1.5 1.7136 135 77.26 2.7r7 1.065
34 518.1 49.2 87.3 .2294 -1.1 1.9156 19.79 69.74 7.022 .916
35 577.7 36. 1'.5 .2951 -. 9 2.1256 70.72 69.14 1.735 .273
36 664.3 37.9 15.3 .7879 -. 2 2.4156 21.27 65.75 .647 .712
37 710.9 35.2 15.3 .3176 -. 0 7.66 21.42 65.54 .173 .090
35 777.9 35.0 15.4 .3474 .0 2.9155 21.44 93.45 .01 .001
39 525.7 38.2 13.4 .3303 .7 3.1105 71.64 65.43 .19 .054,
DATE . 101571 8-2.19, 8.02)
3 83N . 101576-? 1050 - .317C412 EL 1 . 1 914 - 3619.0
3 C 10137 12 C072 . .17355 '301 9 3.739 527 . 94 9.0
6 6 * 3 3 - 2 1 0 0 5 - 7 0 . 5 3~ 24 7 . 3 4 6 2 3 2 1 3 . 1 1 .4 3 7
57N . d.00 1" . 9577' 54334 - .s226 1244 - 64.se2
T(2061. -. 1653 -- 1.74 -E2 '. !.55 - 1.1 '2
0 0 *U. T. 313EL3 -0o U P 3AU. n.
1 .0 0 . 0 . 0 0 . 0 3 3 0 - 1 9 . 0 0 . 2 0 0 0 0 . 2 0 9 7 . 3 1 1 . 0 0 : 3. 0 8 1
2 1.2 0.3 .9 .3004 -10.0 .0049 .69 59.16 1.12* 1.355
3 1.4 1.9 1.0 .0015 -07.9 .2C09 .79 59.S0 1.152 1.319
4 1.7 0.9 1.7 .2r06 -1I.3 .0169 .94 SIC9 1.1S S 0.109
9 1.9 2.2 1.4 .*73 -17.7 .0r-s 1. : 53.71 1.23- 1.115
6 2.1 7.4 0.6 .3033 -17.4 .139 1.?! 55.45 1.23 1.137
2 7.4 7.7 1.9 .0203 -07.1 .0099 9 1.33 5.2 1.269 1.167
5 2.9 3. 7.7 .0312 -19.5 .0119 1 69 57.74 1.323 1.193
9 3.7 4.2 7.2 .0012 -15.4 .0139 1.53 37.24 1. 3 2 7
10 3.5 4.3 3.0 .1213 - 96.1 0159 7.23 56.97 1.437 1.259
11 6.9 5.6 4.0 .017 -15.0 .1199 7.05 s5.67 1.54? 1.344
12 9.7 6.3 4.6 .0022 -54.4 .0239 3.3 4.99 1.635 1.394
13 6.7 7.5 5.3 .0024 -13.7 .7729 3.72 54.19 1.709 1.494
14 2.5 0.7 5.9 .0077 -13.2 .319 4.012 33.54 1.523 1.503
15 0.5 9.0 2.9 .3 1 -12.9 .069 4 .2 32.50 e .87 1 55S
16 11.2 10.7 7.1 .1242 -11.9 .0469 94 5 2.79s 2. 67 1.672
17 13.6 12.0 7.9 .2248 -_1.1 .0369 5.05 31 17 2.703 1.6r7
15 19.6 13.7 9.2 .2772 -9.9 .0619 6.90 79.74 2.71 I 1.01
19 27.6 14.7 9.5 .0091 9.7 .1059 74 75.94 7.573 1.54
20 31.96 5.6 l0.7 .2i11 -0.5 .139 751 7 S 5.2 27.71 1. 62
21 43.5 16.3 10.3 .0055 I .2 .1819 5.5 77.90 I.949 1.912
22 55.9 17.8 11.4 .019S -7.2 .231q 9.97 77.5 3.1.1 1.960
23 67.5 18.2 11.5 .0241 -7.2 .2819 9.35 79.54 5. t1 1. 992
24 79.5 19.2 12.0 .3254 -7.2 .3319 9.67 6.4? 3. 462 2.006
25 103.4 20.1 12.6 .2369 -6.5 .4319 1t.03 35.7i ' 759 2 .39
26 123.3 21.3 13.1 .0455 -5.9 .5'19 10.71 75.15 .015 2 143
27 151.3 72.4 13.0 .0540 -5.7 .6 19 11.76 74.91 4 221 2.04i
25 17S.2 73.1 13.7 .0626 95.3 .719 11.6? 7.4 4.348 7.024
29 223.t 24.8 14.4 .0797 -4.6 .9319 12.48 7 6 A.644 1.971
30 282.9 27.1 13.1 .1011 -3.9 t.1519 13.6! 72.P1 4.791 1.99
11 347.5 73.7 15.7 .1225 3. i 1.4319 14.43 77.21 4. 70 1. 49
32 402.6 '0.9 16.3 .439 -2.5 1.6019 15 56 71 52 9 623 . 740
33 462.5 32.! t6.7 .1692 -7.4 1.9319 16.51 71. 0 4.124 1. 65
3 022.3 34.6 17.2 .1566 -1.8 2.1619 17.46 77.41 3.505, 1.41
35 652.2 36.3 17.6 .7050 1.4 7.6319 15.79 69.92 2.573 1.204
36 640.1 37.6 15.0 .2294 -1.0 2.6519 13.97 6.I3 1.57' .92
37 7C1.9 39.1 15.4 .250^ -.7 7.9319 19.65 99.25 949 763
35 761.0 48.0 13.7 .7722 .4 3.1819 70.586 5 77 .34 .456
39 021.6 40.5 13.9 .2932 -. 2 3.4319 20.40 98.9 .095 752
40 051.5 oO.6 19.0 .3193 -.1 3.6019 20.43 63.36 .0 .105
't 941.3 40.7 19.0 .1364 -.0 3.9319 70.57 68.33 .0C .000






























0 U. .+ T.
2 1.3 1:. 0.0
3 1.5 1.? 1.1
* 1.8 2.0 1.3
5 2.0 2.3 1.1
6 2.2 2.6 1.5
7 2.7 3.2 2.1
3.2 !.8 2.1
9 9.6 6.6 3.1
11 5.0 6.0 6.2
12 6.0 6.9 1.0
13 7.1 7.9 9.7
16 9.4 9.6 7.,
15 10.6 9.9 7.2
16 12.9 11.1
17 15.3 12.3 5.6
18 17.6 13.3 9.0
19 23.' 16.3 9.1
20 29.2 .21.2
21 49.9 16.7 11.0
22 12.5 17.6 11.5
?3 66.2 15.1 17.0
26 75.8 19.1 12.1
25 99.1 30.1 12.8
26 122., 22.9 13.1
27 165.9 77.6 13.9
25 215.5 24.2 16.6
29 273.7 36.0 15.2
30 331.9 25.2 15.5
31 390.1 29.9 16.3
32 468.3 31.6 16.9
33 706.6 33.5 17.2
36 565.7 34.9 17.6
35 622.9 36.7 18.0
36 681.1 31.3 15.5
37 739.3 39.5 18.7
35 797.6 61.2 1910
39 855.8 40.5 15.2
60 916k.0 0.9 19.6







































































DEL" - 3.806 8(9 * 3966.0
7(17 3·606 81" * 906.2
9EL * .35I5 3EL, - 12.919
89678 *A .5737 7Ek1 * 7!1.31









































3 5UN · 102271- TX1 122. .00280
v 828 - 123571-1 06/2 - .00196
PLATE I 1 U008 * 39.6
%t0N- 2.00 G. * 6.619
800068. -. 6553 165 * .64C
0 Y. U0 T* Y/OEL3 -10
% 1 0 .0 .0 0.002o -5.2 3.2 5.0 7,6 .2092 -13.0
7 3.7 6.5 3.7 .0111 -12.6
6 6.3 6.9 3.5 .0130 -11.5
5 5.9 5.3 6.2 .0169 -11.1
6 5.6 5.5 6.8 .0168 -10.6
7 6.2 6.2 5.6 .2157 -10.2
5 6.5 6.8 5.8 .0206 -9.6
5 7.5 7.3 8.9 .9225 -9.1
61§ 5.17?·8 6.7 .·264 -8.7
11 8.7 7.9 7.0 .2263 -8.5
10 12.0 8.5 7.7 C0301 -7.7
13 11.3 9.2 8.2 .0339 -7.2
16 12.5 9.8 8.7 .0377 -6.7
15 13.5 10.2 9.1 .7415 -6.3
16 10.1 10.8 9.6 .1693 5.5
17 16.3 10.5 9.9 .0691 -6.6
15 18.5 11.5 10.3 .9568 -6.1
19 21.6 11.9 10.8 .0666 -6.6
27 26.6 12.5 11.3 .1739 -5.1
21 ?77. 12.9 t1, .0836 7.7?
32 70.9 13.4 13.0 .0790 -3.6
23 36.0 13.7 12.1 .1726 -3.2
24 '0.6 16.4 12.7 .1216 -2.7
25 46.? 15.5 13.1 .1605 -7.2
76 53.0 15.5 1'.5 .1595 -1.9
27 59.4 66.0 13.8 .1755 -1.5
28 65.7 16.1 18.1 .1975 -1.3
29 75.3 17.5 16.6 .2396 -. I
Y0 95.? 18.5 14.9 .2531 -. 5
31 110.0 19.3 15.2 .3307 -. 2
32 125.8 20.0 10.3 .3782 -. 1
!3 161.6 70.6 19.6 .4258 -. 1
35 175.3 21.6 10.6 .5299 -. 0
35 206.9 22.0 15.4 .6160 -. 0
36 213.6 72.1 15.4 .6416 -. 0
37 261.9 22.2 15.6 .7272 .0
39 273.6 22.2 15.6 .5273 -. 0
39 321.0 22.2 I5., .9650 -. 0
9EL · .187 5E1 * 226.0
0EL" ·339 REH 627.2
01L2 I .0166 0EL3 - ."15
THET8A .0404 6EL6 1.309





























. 1723 23.29 70.26













1 .2 0 .
3 1.6 2.0 1.3
2.0 2.9 1.5
5 23 3.0 1.9
6 2.7 3.5 2.3
7 3.0 4.O 2.6
8 3.6 6.5 2.9
9 3.7 5.0 3.4
10 6.1 5.9 3.7
11 5.9 6.3 6.7
12 5.5 7.0 6.8
13 6.2 7.7 5.2
16 6.9 8.3 5.5
15 7.6 8.9 5.5e
16 9.6 10.1 5.5
18 12.9 11.9 7.5
19 15.7 2.,6 7.9
20 18.2 13.5 8.6
21 21.7 16.3 8.8
20 25.2 19.2 9.2
23 28.7 15.8 9.5
26 32.3 16.6 59S
28 3T.6 17.2 10.2
26 46.6 18.3 10.7
27 S5.2 19.5 1t12
28 69.0 70.1 11.7
Z9 72.8 21.6 12.1
30 81.6 22.6 12.6
31 99.2 26.6 13.1
32 116.8 26.6 13.7
33 134.6 28.6 14.3
36 152.0 30.3 16.7
35 169.6 32.1 15.1
36 187.2 33.6 11.6
37 222.5 36.7 15.9
3o 257.6 36.2 16.0
39 292.8 36.3 16.0
61 328.1 36.3 16.0
9ATE6 102271 (-0.16, .O.0 )
ST1A 5 .11065 9EL( - .606
16/2 E.0073 3 *L 4
U1056 28.5 0612 -. 0860
C. 5.926 TOETA * .1068
GA1 -1. 351 50T3 * 2.!51
Y/3EL3 -00 I U
0.0000 -16.0 0.0007 0.00
.017O -15.1 .0135 1.12
.0027 -14.5 .0048 1.6,
.0027 -14.5 .0256 1·.8
.0032 -14.1 .0766 3.23
.0336 -13.7 .0a76 2.61
.3061 -17.6 .CC86 2.95
.0048 -17.1 .0096 5.18
.0050 -12.6 .0006 3.71
.3055 -12.9 .20t6 4.06
.0085 -11.7 .0136 ,6.6
.3076~ -11.3 .0156 5.15
.0083 -10.8 .0176 5.68
.0993 -10.5 .01%6 6.15
I.0102 -10.2 .0216 6.58 f
.0106 -9.5 .0356 7.69
.0o19 _9.0 .0716 8.18
.2173 '-.1 .0366 8.23
.7~197 -8.1 .0416 9.30
.326 -7.6 .0 ,16 9.9q
.0291 -7.2 .0816 10.61
.0398 -6.8 .0716 11.27
.0355 -6.6 .2t16 11.72
.0693 -6.1 .0916 12.10
.0523 -1.5 .1(55 12.70
.0671 5.·3 .1316 13.53
·.0739 -4.8 .1666 14.60
.0857 -6.6 .1816 15.1!
.0979 -3.9 .0766 15s98
.1093 -7.6 .2316 16.73
.1329 -3 .5 .2818 18.20
.1565 -2.3 .1316 19.85
.2037 .3 316 22.63
.2273 9 .8618 23.78
.2809 -. 6 .5315 74.87
.2981 -.1 .6316 0 20.3
.3683 . .731 26.80
. 4396 .0 .8316 36.52

















































































1 .2 0.0 .3
2 1.1 1. .9
3 1.6 1.7 1.6
4 1.6 2.1 1.3
5 1.9 2.5 1.5
6 2.1 2.8 1.8
7 2.6 3.2 2.9
8 2.8 6.0 2.6
9 3.3 4.7 3*1
10 3.8 8.4 3.8
11 6.3 6.0 4.2
12 6.8 6.6 4.6
13 5.8 7.5 0.2
16 6.7 8.6 8.8
15 8.0 9.3 8.3
16 9.2 10.2 6.9
17 i1.6 I.?7 7.6
15 26.7 17.6 8.1
19 16.5 13.6 8.6
20 %1.9 16.3 9.0
21 25.0 18.7 9.7
22 31.1 16.8 10.1
23 37.2 17.8 10.6
26 63.2 18.6 12.9
25 69.3 15.2 t.11
26 58.4 20.1 11.6
27 67.6 21.8 12.1
28 79.7 23.1 12.7
29 91.5 24.6 13.1
30 125.1 25.9 13.6
31 125.6 39.1 16.6
32 152.7 31.9 05.1
33 177.0 3S.0 15.8
36 201.6 38.1 16.6
35 226. 60. '17.3
36 275.6 55.6 17.9
37 323.0 7.86 t1.5
38 371.7 67.8 A1.5
39 670.3 67.8 18.6

































































































































































































































DATE · 100271 (-0.153 0.29')






2 .1. 1.5I 1.I3 1.5 1.9 1.74 1.7 2.2 1.4
2.1 7.9 1.5
2. 36, 2.3
e 12 .2 6.0 4.2
01 9.1 6.9 9.1
12 S.9 7.8 9.5
13 6.9 8.6 5.3
14 5.2 10.1 7.2
1 11.1 11.2 5.0
16 16.4 13.2 9.1
I 21.6 147 8·9
15 26.5 19.5 1o3.
19 32.1 15.1 11l.8
20 47.5 18.7 11.5
21 93.0 19.5 12.0
22 '5.3 22.4 12.3
23 55.? 21.2 12.7
24 79.2 22.4 12.1
25 59.7 23.4 13.5
26 110.6 29.4 14.i
27 131.1 27.9 14.5
25 192.9 30.1 15.4
29 194.4 34.7 15.5
10 236.3 38.9 T7.9
31 275.,2 43.3 15.41
3231 47.2 21.2
33 362.0 53.3 19.
34 43,.5 51.9 20.4
35 496.2 52.4 20.6





















































































































75.29 7. 14 3.479





75.13- 9.929 3.19'9.49 1S.,' 3.679
74.52 13.940 3.623
73.59 15.957 3.332








r 8288 · 122272-1
IS Sjl 10770
'1155:C * 129 :-
.35362 LT- .25
1 .0 0.0 .3
2 51. 0.3 .
3 1.3 1.6 1.2
5 2.e 2.7 10.
6 7.4 3.3 2.a
7 3.2 .95
8 3.9 5.6 '.9
q 2.9 5. 5.1
I0 5.5~ 7.7 '.7
11 5.5 5.5 5.1
12 7.7 9.3' .5
15 9.1 12.5 7.5
1 51.S 11.S 52.
59 13.4 12.7 5.5
IS '.5.3 12.9 5.3
59 34.2 17.e ls.1
23 13.7 19.3 12.0
21 'o2 19.9 12.5
72 62.6 22.3 13.3
23 51.6 22.5 93.7
29 119.5 25.1 0'.9
26 13.,1 27.6 15.=
27 036.3 31.4 IS..
25 223.7 35.0 17.5
31 '09.7 45.' 7%'
32 '13.1 52.2 21.$
33 153.4 91.4 21.6
39 25.~r2 95.7 72,1
36 542.9 55.7 22.1
37 '9.%9 55.7 22.1
3650 = 152271 (-7.19. 3.0017 3625 5 102370 '2-.15. 3. 0C4I
T qU9 102271-1 S158
581098 * 95.52 43
K8096(= -. 2090 5*5 -
! + U. T. Y/eEL3
1 15 1.6 ' ,2000
2 1.2 1.9 1.9 ·0019
4 19 2.0 1.2 ·.006
5 1.9 2.8 0.6 .0006
6 22 3.1 02 .0007
7 2.6 3.7 2.4 * 0010
8 3.3 4.8 3.2 .0012
9 4.0 9.8 3.9 .0013
10 4.9 6.8 S9. .oo0e
1i S.7 7.7 9.q .0021
12 6.6 8.9 6.9 .002
13 7.5 9.2 6.9 .0227
14 8.3 9.5 7.6 .0030
19 10.1 tO.5 e.3 .0135
16 12.7 12.1 8.9 .0249
17 17.1 13.8* 9.9 .0059
l 21.4 15.3 10.7 01176
19 25.5 16.2 11t. .0091
21 30.0 16.8 11.8 .0106
21 35.8 15.4 12.9 *0137
22 47.6 19.2 12.7 .0167
23 58.3 20.1 1!.1 .01,9
24 73.7 21.5 13.7 .0259
25 91.2 23.3 14.5 .0321
26 126.1 26.5 15.9 S 24.3
27 950.9 28.6 15.3 .0565
25 22C.5 32.8 17.3 .0T71
29 248.1 37.2 18.3 ,052
30 291.7 40.4 19.1 .1025
31 335.3 44.3 19.8 .117e
32 378.8 47.9 20.5 .1331
33 422,. 51.8 21.2 S 484
36 466.0 86.3 21.5 .1637
38 90.6 96.6 22.3 .1790
36 993.2 53.8 22.7 .1943
37 996.8 98.4 23.0 *2396
38 640.4 55.5 23.1 .2424




















































































































































85058t -,1790I ·U ~ ' I l,
2 . 1 5'
1 .0 0.0 .3
2 1.1 1.0 .5
3 1.2 1.6 1.3
4 l.4 1.8 2.1
9 1.7 2.3 7.4
6 3.1 2.8 7.5
7 2.7 3.9 7.'
* 3.4 5.0 7.5
9 1.2 6.1 4.'
13 5.2 7.1 5.2
11 6.7 5.5 5.5
12 5.3 9.9 '.5
13 9.9 10.5 5.'
14 01.6 11.7 9.4
15 14.9 53.0C 9.
16 09.0 21.3 02.9
17 23.4 15.3 10.7
15 30.3 46.5 12.0
19 39.5 15.3 12.9
20 47.7 19.7 15.1
21 55.9 20.9 13.4
22 72.3 22.2 11.1
23 S8.7 23.5 1..6
24 121.6 26.9 15.5
29 194., 25.9 15.6
26 099.4 32.2 17...
?2 236., 39.1 15.2
78 277.5 35.2 95.5
29 318.5 11.4 15.4
30 359.5 44.3 24.3
51 470.6 47.7 23.5
32 441.6 90.9 212 1
33 482.5 96.5 21.9
4 523 .. 95.9 22.5
39 964.2 57.7 23.7
36 609.7 94 23.3
2 56. 60.1 23.6









































































* 50 S7 97










































































































































































































OAT( = 103271 (-£,15, . ,O AC. 
DATE - 102271 (-1.19. OO. 4)
T 5U 102271-1
I Y. U 102171-1
PLATE * 21
T I* 81 3.
1.7 1.1
3 1.5 2.0 1.2
4 1.7 2.2 1.3
1 1.3 0.5 1.5
0 2.1 3.0 1.7
7 2,.4 3.5 2.,
8 3.0 4.5 3.0
9 3.7 5.5 I.6
11 5.9 7. 12,0
10 6.1 a.2 5.7
13 4.6 9.5 7.2
14 ooO 10.9 5.4
15 13.1 12,. 9.7
16 17.1 14.0 10.5
17 21.0 16.5 11.3
15 28.9 12.7 12.0
19 36.7 1.8 12.5
20 44.6o 19. 13.2
21 52.4 20.0 13.7
22 68.1 22.6 14*.5
23 33.9 23.5e 1.3
24 115.3 26.5 16.1
25 146.7 25.4 16.8
21 16.,0 31.1 17,.
27 225.3 34.0 15.4
28 264.6 36.7 19.0
29 303.9 90.8 19.7
00 343.3 41.1 2".5
31 352.9 44.5 20.9
32 421.5 47.2 21.4
33 461e0 49.4 22.0
34 500.3 50.1t 22.5
35 593.6 94.4 22.5
36 578.9 57.2 23.4
37 618.2 I9.5 23.9















































































.??6 EL! * 23.666
.7553 0EL6 -112.117






















615.8 35.85i .60 79 09
19.36 76.27
13.28 25.35
T QUM 111471-1 ST16 * .00395
818 * 1115711 ¢C/2 I00249
PLTE = I U06NF 29.5
'(CT) 2.58 G * 5.167
tE6068= -. 4440 GA- * -,402
0 5+ U. T. Y30EL3 -TO
1 .0 0.0 .0 0.0000 -12.4
7 3.2 3.9 2.0 .0168 -10.3
3 3.9 4.4 0.9 .0181 91.5
4 4.6 0. 3.5 .0214 -8.8
5 5.4 9.5 4.1 . 0247 -3.2
6 6.1 6.0 4.6 .0280 I .A .
7 6.8 6.,5 5.1 .313 .7e3
8 7.5 6.9 5.4 .0346 -6.9
9 5.2 7.4 6.5 .0379 -6.5
14 q9. 7.7 6.2 .0412 -6.2
11 9.7 5.1 6.5 .0449 -5.9
12 10.4 8.4 8.8 .§478 -5.6
13 11.1 .I7 7.3 .0511 -5.4
i1 17.6 9.3 ?.4 .0578 4.,9
15 14.0 9.7 7.9 .0644 -4.6
16 15.4 10.1 5.2 .0717 -4.1
17 16.9 10.5 8.6 .0776 -3.8
15 18.3 12.5 5.8 .0842 3T.5
19 19.8 11.1 9.1 .0905 -3.3
20 22.6 11.7 5.4 .1040 -2.9
21 25.5 12.1 9.9 .1173 -2.5
22 29.1 12.6 10.1 .1338 -2.2
23 32.7 12.9 10.4 .1503 -1.5
24 36.3 13.2 10.6 .1665 -1.'
25 39.9 13.6 13.5 .1834 -1.5
26 47.1 14.0 11.1 .7164 -1.2
2' 5.3 14.5 11.4 .2495 .9
25 61.5 14.9 11.6 .2525 -.7
29 75.9 15,. 11.9 .3457 .4
30 90.3 16.2 12.1 .4145 -. 2
31 118.3 16.9 12.7 .4974 -. 1
32 128.3 17.5 12.3 .5801 -. 8
33 144.3 13.1 12.4 .6627 .0
34 162.3 15.5 12i. .749k .0
35 198.3 19.2 12.4 .9106 .:
76 209.3 19.3 12.4 .9615 .0
37 230.9 19.5 12.4 1,0606 .0
31 299.7 19.6 12.4 1.1929 .0
39 295.7 19.6 12.4 1.3552 .3
4a 331.7 19.6 12.4 1.5235 .0
4i 385.7 19.6 12.4 1.7714 .C
DELt * .149 RE6 * 159:0
9615 * ,313 869 560,0
0EL2 * .0124 E61 = .295
T8ETA *.36S 06Lk . 1526






































.539 , 79.50 65.18
0 5UN 111411 t1




I Y. U. T.
1I . 0.0 .0
2 ":,2 , 3. .0 2.2
3 3.5 4.4 2.6
4 4.1 4.8 3.0
S I
7 5.8 5.9 4.3
8 6.3 6.3 4.7
9 6.8 6.6 4.9
10 7.9 7.3 5.5
11 9.1 7.9 6.1
12 10.1 8., 606
13 11.2 8.3 6.9
14 12.3 9.0 7.2
15 14. 9.9 7.6
16 16.7 10.4 5.2
17 i8.9 10.7 8.6
18 21.6 Ii.2 9.0
19 76, 11.6 9.3
20 27.1 12.0 9.9
21 29.8 12.3 9.5
22 35,. 12.8 10.2
23 40.8 13.2 10.4
24 46.2 13:5 10.8
25 51.7 13.9 11.3
26 59.9 14.4 11.3
27 73.6 18.1 11.8
25 87.3 15.8 12.1
29 101.0 16.4 12.6
30 114.6 17.8 12.8
01 128.3 17.6 13.1
32 142I. 18.2 13.4
33 158.7 1.8 13.6
30 183.8 20.0 14.0
35 210.4 21.0 14.3
36 237.7 21.9 14.6
37 2q2.4 23.0 14.3
38 347.2 23.3 14.9
39 481.9 23.3 14.9













































































































































































































T qUN * 111471-1
6 05N 111571-1
X(0N! · 22.00
K(E8608 -. 4690 C
T 98 U. T.
2:1 1:1 ,:
2 , 3 2.5 3.3 1.8
4 2.9 T3. 2.1
8 3.4 9.9 2.5q
6 0.8 4.3 2.8
7 4.3 4.6 3.2
8 5.2 S.4 3.9
9 6.1 6.1 4.6
10 7.0 6.6 9.2
11 7.9 7.3 9.6
12 9.7 9.0 6.4
13 11.5 9.0 7.1
14 13.3 9.5 7.6
15 I151 10.1 5.0
16 16.9 10.7 5.4
17 18.7 10.1 5.7
15 21.0 11.4 9.0
19 23.2 11.? 9.2
20 27.7 12.3 9.7
21 32.2 1207 10.1
22 36.7 13.1 10.3
03 41.2 13.9 10.6
24 45.0 13.0 10.9
25 59.2 14.3 18.3
26 70.S 14.9 11.6
2? 01.7 15.3 I1.9
28 124.3 16.2 12.4
29 128.8 17.1 12.5
30 149.3 17.9 13.2
31 171.8 18.7 13.6
30 194.3 19I. 13.9
33 239., 21.0 14.5
34 284.4 22.8 15.0
39 329,.4 3.9 15,.
36 374.8 25.0 1,5.
37 415,5 25,6 16.0
38 464.5 28.8 16.1
39 509.6 28.8 16.1
48 554.6 25.8 16.1
























































































































.924 q96 E 1126.0
.926 9 1761.0
.09120 0619 = 0.457



















































































9ATE * 111k71 ¢-0.109 U.a01, -0.17!
DA"7 · 111471 8-0.1, 0.0C1, -0.171
T RUN - 11i711 STA .. .0211 .EL. 
I 9U0 111.71-1 0/12 .0118 0EL4
PLATE = I U209 . 23.0 IEL2 ·
X(0I 4 3.00 GH 4.664 THETA
5(EC0)= -. 3380 G1* -1.20 9 STA ·
0 Y* U. T.
8 2.4 2.6 0.7
4 .8 3.0 2.
3.6 3.8 2.6
4.0 4.2 2.9
1 6.3 4.6 3.3
It.? 5.0 3.6
17 8.1 5.4 3.9
11 5.5 5.8 4.2
12 6.3 6.4 4.7
13 ?.9 7.1 5.0
14 7.9 ,78 q.4
15 8.8 8.3 5.3
15 10.1 8.9 8.4
18 03.6 10.6 7.5
15 15.5 11.1 8.2
20 1 7.5 11.6 8.
21 15.4 12.7 8.5
22 73.2 12.8 5.0
23 2?.1 13.2 9.3
24 C0.9 13.7 9.6
05 '3{.2 21.7 17.1
26 50.2 15.1 14.5
27 35.9 125.8 0.8
78 65.5 16.2 i1.1
29 88.9 16.8 11.5
37 108.1 17.5 10.9
31 127.4 18.1 102.
32 165.9 15.6 12.8
33 201.9 20.7? 13.3
34 243.1 22.0 13.7
38 280.8 23.2 14.1
36 720.2 24.3 14.5
37 358.8 75.4~ 14.5
38 435.9 3.~73 15.4
39 513.0 28.3 15.8
43 990.1 28.5 15.9
41 667.3 28.5 15.9





! Y+ U. T.
2 1.3 1
3 2.1 2.2 1.5
4 ?.4 2.6 1.7
2.8 3.0 2.0
6 3.1 3.3 2.2
7 3.4 3.7 2.5
5 3.8 4.0 2.5
9 4.5 4.7 3,4
10 5.1 5.4 3.8
11 5,e 6.7 4.4
12 6.5 6.6 4,9
43 7.2 7.2 5.2
14 7.9 ?77 6
15 8.5 8.2 5.5
16 5.9 8.9 8.5
47 11.6 10.0 7.1
Is 13.3 10.7 7.5
19 15.0 11.1 5.0
20 16.? 11.5 8.,
21 20.1 12.4 8.9
22 23.5 12.9 9.8
23 26.9 13.4 9.6
24 32.0 13.8 10.o
25 47.5 14.6 10.4
26 45.0 15.1 10o.
27 57.5 18.4 11.0
28 74.5 16.0 11.5
29 9L.5 16.8 11.8
30 125.5 17.9 12.5
31 189.*5 18.8 12.9
72 1953, 15.7 13.3
33 246.5 20.5 13.8
34 312.5 22.6 14.5
35 3957. 24.8 15.1
36 482.5 26.5 15.7
3? 567.5 282. 16.2
38 852.5 29.3 16.6
39 737.5 29. 46.8
40 822.8 2958 16.5
41 507.5 25.8 16.5





























































1.373 854 · 1053.3
1.32" HE" 2321.0
.1311 3EL3 * 3.450
.159q 0IEL, 15033
1.3E9 4 *. 1.645
U T EAU. 0'
5.00 52.41 1.00 1.110oo
2.07 90.10 1.07? 1.036
2.40 59.74 1.012 1.54
2.75 e9.15 1.111 1.05I
3.08 58.68 1.122 t.058
3.41 38.76 1.131 1.067
3.7 Fe..8 1.14.8.74.33 83.09 11, 5 1.072
4.1 '5 8.67 6.167 1.079
4.68 86.2! 0.17' 1.096
5.74 74.93 1t.21 1.115
6.28 98F..4 1.24 1. 1 2.5
6.72 82.0 1.260 1.133
'.17 82.92 1.254 1.14I
7.10 82.09 1.313 1.15I
8.52 83.2, 1.34 1.171
.00: 80.57 1.371 1.141
9.34 C0.l8 1.3q2 1.187
9.68 79.74 1.412 1.153
12.61 85 .8 .0
11.39 75.07 1.521 1.211
11.87 ??.32 1.q97 1.215
17.15 76.85 10.64' I.16
12.53 76.34 1.615 1.213
t2.95 75.91 1.741 1?.O0
14.12 74.73 1.072 1.175
16.71 72.60 1.917 1.011
17.,2 71.97 1.79I .926
18.74 71.39 1.623 .126
1q.18 70.32 1.3?47 .?5
22.55 70.34 1.085 .586
22.07 69.51 .632 .,31
22.805 88.5 .201 .116
2307e 68.71 .000 .002
27.00 68.71 .000 ,323
OATE = 110471 53.15. 0.071, -0.175
STNA - .00157 32L0 . 2.102 HEM 221I.0
0c22 .00128 3547 1.994 759 3311.2
U002 * 21.2 0542 = .2327 3243 = 5.617
19 .687 TETA .8024 3E44 25.295
UT- · 1.143 5E23 1.381 CM 1.621
7224 -3 I 11
I/OFL? -30 U T TA 'U*
0.o700 -18.9 0.0200 0.20 92.82 1.0oe7
.000 -15.5 .0C61 1.32 91.60 i.057
. 0011 -15.5 .7061 1.58 93.6! 1.062
.0012 -15.3 .0C?1 1.8 I 93.70 1.072
.0714 -15.0 .C 054 2.11 39.56 1.132
.701 -14.7 .2091 2.37  9.54 1.792
.0018i -14.4 .0101 2.63 59.0 1.10!
.3019 44k.7 .0111 2.88 88.65 1.113
.0023 -13.5 .7131 3.37 87.56 1.132
.2226 -13.1 *0151 1.31 87.20 1,159
.0030 -12.5 *O171 4.28 82.35 1.174
.00O3 -12.0 .7151 4.88 85,.6 1.151
.0O37 -11.7 .0211 5.17 55.25 1.21
.1040 -11.3 .0211 S,47 84.?7 1.225
.0O44 -11.1 .075t S0. HO8.40 1,239
.0051 -t0.4 .7291 6.34 e3.42 0. 263
a 0055 5. .031" 7.09 32.68 L. 2e9
,.768 9.4 .0351 '.9 2 82.06 1. '20
.0377 -8.9 .41kL 7.92 81. 31 1.389
.02556 -5.6 .0491 3.23 8~,97 1. 358
.0103 8.0o .0591 3.80 80.12 1.394
. 0121 -7.6 .0691 q.22 79.56 1.429
.0138 -7.7 .2791 9.52 79.11 1.,45
. 0164 -6.9 .0940 5.38 78.52 1.476
.0209 -6.6 .1091 13.75 78.04 5,523
. 0251 -6.1 I1441 10.78 77.39 1.574
.0295 -5.9 .1691 lo1q. -'.18 1.613
.0782 -5.4 .2191 11.78 76.46 4,65
.3469 -5.1 .2691 I11.9 78.20 I.761
.0644 -4.8 .3691 12.72 75.12 i.893
.0 518 -4.0 .4891 11.35 74.48 1.967
.0992 -3.6 .5691 14.02 73.52 2.030
.1254 -3.1 .7191 1.90 7!.723 2.057
.1603 -2.5 .9191 16.1! 72.27 1.982
· .239 -1.8 1.1291 17.55 710.0 1.731
.2475 -1.3 1.,191 18.83 ?0.59 1.338
.291l -. 8 1.6291 19.98 69,.8 ..32
.3347 -.4 1.911 70.84 I .32 .476
.3783 -. 1 2.1291 21.27 80899 .195
9.429 -. C 2.ol49 21.22 68.84 .002
94654 -. 0 2.6851 21.20 881 84 .000
.472? -. 0 2.7116 21.22 68.54 .002
'U0 - 111 571 1 2222 · * 37112 321' -
PLATE - 5 0 07612 4 22.0 32L4 :



























6.1 I0 3:3 -. "-
.75Th 3544 * 2,1.726
1. 30 4.0 64.6
U. u + ?+ ¥9EL3 -I U1 
l.4 1.5 I a00 -XO. T O." 39 11i 1
t.? 1.0 I.Z .0010~~~ -1q.? .e0kq 1.? 0.0
;1 ?.? 2. .0 21 -1. . OCg 2,6 qt.0
?,m~~~~ ~~ ~~~~ C. I, 01 l, .O9 ~0 o
I{.5 , 0 ?6. .0021 -1!.a . OtqO ?.4SO {?
I ;.~ 6. ?, 0Z 1 . 13 * & ~.{
$. 7. I.;k, .0036 - 17,1 CZ' .01~o :,~ !.2
0.6 m.0 Fq .@TOO -10.6 .1:3O 5,9q 'k,.C
5.! ~.3 6,1 .O0~~~~~~~5k -11, .o q , -,6
1~T 10. . G ~ ~~ . ?q OO 1
14,1 11, , .009s-. v .ok19 !,kf mOG6
i6?. I li.5 d 3Cos10 -0,1 C,oo 49 $ $ 5.39
21. 22' ~q ,17 ?t ,!m q*27 ~q.6 i
'.,? 13,7 0.6 ."160 S6. , 9qg1 .* 7 :{*?
I?.7 lk,2 1C.c .0271 - .4 .?C1 10? ~ ~m.01
~6,7 1~.5 tQ~a .077! -0.C .105 Io~q~ 7?.k
55~~~~~~~~~~,6 .. .. , 01 5, 1~ 1,¢ 7.
6'.6 1.5* il.c * 3!?q - 5'., .t?~q 11.? 7.
~, C 16.3 11.5 C.5O - C* 2??g 12:*Z5 75,q?
100,6 ;6,7 li~~~q .:5)5~ -k.6 .725 IS . ~ 2 5
1 .5 C6. tot ,65 -S.k .!q{ : ?50
226.k Z0,' i!.t .111~ -:{,? .62I9 lt !1
?6 2.3' 2~1. 1!,q ,157 -2,f .;?9qq 16.?. ? .
k06.3 ?5.? 15.1 .?!00 -1.$ t, ?mq 15, q 71 S~
5kq, ?O3 160.OZ~ -. 10aq7.0 q
61,0 ?O, O S0, . Tk3 -? tqO 1,- e







































































3 2.1 2.2 1.5
k 2.4 2.5 0.7
5 2.7 2.5 2.7
6 ?.1 3.3 ?2.
7 .7 3.q 2.7
5 4.3 4.6 3.7
5 5.7 5.2 3.7
13 5.8 5.9 4.3
11 6.!3 .5 4.8
12 6.9 6.9 5.2
13 8.' 8.1 5.9
14 q.6 8.8 I.4
15 11.7 9.3 7.0
16 12.5 10.2 7.4
17 14.4 11.0 5.9
18 16.1 11.6 3.5
19 1'.7 41.9 8,.
20 79.3 12.1 9.3
21 27.6 12.7 9.8
22 25.8 13.1 9.5
23 29.1 73.5 9.9
24 37.2 14.3 13.6
75 49. 14.7l 13.8
26 57.5 15.1 11.2
27 29.8 15.8 11.6
?5 86.1 16.5 12.0
29 110.5 17.2 02.5
30 143.1 1q.2 12.5
31 17.7 19. 13.3
32 242. 20. 18.9
33 273.4 21.3 44.2
34 3!7.5 22.5 14.7
35 4e3.7 24.3 15.2
36 488. I 25. , 10.
37 550.,3 27.,1 161
38 631.2 26.5 16,5
75 794.6 30.0 17.1
43 957.4 30.2 17.3
44 1120.3 30.2 17.3
ST,2 - .001823 2EL' 
~r /?.O5n 0EL-
4082 * 20.8 3042 
UT I · ?o ETO? 02 I.677 T7253
















,0050 -6. 10, 10~
.,058 
-9.7 .3793
· g60 -9.2 .0443
.0372 -8. 9 .24!





27162 -6. I 17431













.5557 -. 2 2*4393
·.4334 .0 2.9353
800?2 .0 3.4793
2.439 0 I4 = 7570.:
·3511 3244 - 33.526
1.322 k - 1.619
U T T3U. 0.
0.00 92.75 1. 00l. 1.083
6.28 91.07 1.04 0.31,25
1.5! 93.78 1.05' 1.030
4.70 93.51 1.367 1.033
1.98 50.22 1.077 1.73
2.22 89.86 t.056 1.34'
7.83 59.14 4.104 1.057
3.01 85.21 1.127 1.377
T.57 57.51 1.54 128
4.21 58.52 1.162 7.091
4.44 85.69 1.177 8.102
4.7' 805.5 1.190 1.110
5.51 84.55 0.223 1.025
5.39 03.84 1.241 1.436
5.3 82:.98 0. 253 0.148
6.92 57.Z4 1.290 1.159
7.53 81.52 1.315 7.559
7.951 80.90 .334 1.175
5.15 80.63 1.349 1.182
9.2q *0.2? 1.361 1.187
'.60 '9.86 1.337 1.153
3.58 79.53 1.412 1.1q8
9.22 ?7.9, 1.475 1.204
9.75 8 7.74 1.455 1.213
10.05 77.77 1.524 1,217
1C2,2 77.24 1.560 1.220
10.77 76.64 1.632 4.226
11.25 78.10 1.708 1.228
11.71 75.45 1.512 1.221
12.14 74.91 1.925 1.213
13.10 34.71 3.02' 1.185
14.73 73.47 2.173 1C162
1s. 5E 73.05 2.102 1.002
15.52 72.38 2.789 1.025
15.57 71.674 1962 .905
17.31 71.77 1.727 .287
18.50 73.41 t.362 .627
1g5.4 629.0 .950 , .43
Z0.51 68.93 .214 .093
23.6! 6 .69 .a02 .I 03
27.87 68.69 .5go .092
116







OATE I 111471 (- I5, 0.0Cl, -0.17)
T RUN 111471-1 ST1A . .00170 7ELH 2.0.1e QF * 2595.P
V RUN 11571 Cr12 C010Q2 0EL 2.607 RE0 4.173.7
PLATE 1 0 2.t3 117L2 . .7722 7EL! : 7.730
X(TN) . 02.00 1H 4.699 TfETA .3996 MI . 5.327
K(10E4= -. 1se0 G& I -1.051 9ET 1.7 . 1.s97
0+ U. T. /11EL3 -_0 T U T
.0 0.2 .? 0.3030 -17.6 .. o070 0.00 92.51
1.4 1.1 1.2 .0006 -16.5 .0O26 1.0 91.10
1.0 1.9 1.3 .oo07 -1e.7 .0096 1.2! 90.83
2.1 2.2 1.5 .e000 -15.1 .0066 1.65 9O.,4
2.4 2.5 1. .00O10 -15.9 .0076 1.60 00.27
2.7 2.9 2.2 .0011 -15.6 .27I 6 1.91 09.06
3.3 3.6 2.5 .0014 -15.1 .101 2.705 09.16
4.0 4.2 3.1 .0016 -10.5 .0126 2.79 00.49
4.6 4.5 37. .0q19 -:1.1 .016 3.21 0?.97
5.9 6.0 4.4 .1022 -07.1 .0156 3.97 06.59
6.1 6. I .5 .C026 -12.7 .7256 2.25 00.06
7.1 7.0 6.7 .d29 -12.4 .0226 4.64 95.55
5.4 0.2 1.5 .7274 -11.7 .0266 7.47 04.72
9.7 9.1 6.4 .2739 -11.1 .0776 6.77 7.57
11.3 9.8 6.q .0024 -10.6 .0756 6.49 93.27
12.5 15.3 7.4 .o7s2 -l0,1 .004 6.82 82.56
16.0 11.4 0. .C064 -9.! .0106 7.5E 51.4T
19.2 12.6 9.0 .O377 -5.6 .rc06 s.32 90.s1
22.3 13.1 9.! .0029 -e. .c0706 0.65 90.10
26.9 18.4 9.6 .0102 -eI0 .C006 .. 19 79.74
7.4 14.3 10.4 .2134 -7?.1 .1756 9 I.9 28.51
41.3 14.6 1'6 . 216 -6.9 .1-06 q.?1 70.25
9.2 I1.7 17.9 .0197 -6.6 .1-56 9.7 77.59
57.1 15.5 1t.? .722 -6.7 .1906 10.2! 7?.39
73.0 16., 11.?7 .0292 -5.5 .2706 13.9C 76.7
08.8 17.1 12.7 .0750 -5.5 .2076 11.31 76.37
120.# 15.0 12.6 .7402 -5.1 .!076 11.90 75.65
12.1 10.7 12.5 .0679 -4.7 .4776 12.42 75.37
99.5 19.6 1'.5 .c090 -4.1 .6706 13.00 74.46
262.0 20.9 14.1 .1052 -3.5 .8706 17.07 7!.65
326.1 72.4 14.5 .1110 -:.0 1.70'6 14.07 7'.02
309.4 2.5 11.0 .1660 -2.5 1.2796 15.57 72.42
452.6 24.0 1[5. .1t11 -2.1 1.4776 16.-6 71.80
631.7 27.0 15.9 .2125 -1.7 1.6806 17.2: 71.25
610.0 27.6 16.3 .2444 -1.2 1.0305 19.27 70.62
659.9 20.8 16.7 .2761t -. 9 2.1806 19.7E 70.17
769.0 29.7 17.0 .3077 .5 2.I706 19.67 09.68
927.2 30.6 17.5 .3710 -. 1 2.9706 20.20 09.11
L05.4 30.7 17.6 .434' .0 3.6706 20.32 88.96
243.6 10.7 17.6 .4976 .Q 3.9706 20.37 15.96
3AE . 11171 f-C.t15, 0.002. -0.17)
T 00UN 111571-1 1T96 * .07272 20L1 * .9S7 qEH * 491.0
f 0UN . 11771-3 C/2 - .00150 01 OEL . sr .579 015 1196.0
PLATE .1 UIN 3 26.5 7EL2 * .0501 7117 - 1.629
(T1NI 10.00 C - . 5 01T8 .eF 0 I 00L1 * .543
IE06)= -. 5470 GA0 . -1.373 1 1.10A . .
I 8+ U. T 213EL -0 T U T TAU7
1 .0 0.0 0Q.Q0000 -16.3 0.90o 0 0.00 91.65 1.300
2 2.6 0.0 1.9 .0033 -14.5 .0091 3.78 00.74 1.247
3 3.1 3.9 2.7 .0040 -14.1 .0061 4.03 e.09O 1.267
4 3. 4 4.3 2.7 .0046 -17.6 .0171 4.52 87.30 1.294
9 4.1 4.7 3.2 .2052 -13.1 .O081 4. 9 6'.50 1.322
6 4.6 .1 7.6 .0059 -12.6 .0091 5.7 ? 5.76 1.3 49
7 5.1 5.5 4.1 .0065 -12.2 .0101 5.71 35.06 1.374
8 5.6 0.5 4.4 .0071 -11.9 .011 6.14 04.49 1.477
9 4.0 6.2 4.8 .00?8 -11.5 .0121 6.54 03.04 1.425
o10 6.6 6.6 5.1 .0084 -11.2 .0131 6.q9! 3.76 1.455
11 7.1 6.9 5.5 .0091 -10.9 .0141 7.30 82.53 0.474
12 7.6 7.3 5.7 .0097 -10.6 .0151 7.68 82.44 1.491
13 8.1 7.6 6.0 .0103 -10.3 .0161 7.96 02.00 1.517
14 8.6 7.0 8.2 .0117 -10.1 .0171 8.25 01.61 1.537
15 9.1 8.1 6.5 .0116 -9.0 .1018 8.55 01.17 .557
16 9.6 0.4 6.7 .0122 -9.6 .0191 5.7 00.01 1.575
17 10.1 8.8 6.9 .0129 29. .5201 9.00 80.45 1.592
1 11.1 9.0 7.3 .0142 -. 0 .0221 9.49 79.89 1.621
19 12.1 9.3 7.7 .9154 -8.6 .0241 9.97 79.26 1.646
20 13.1 9.6 7.9 .0167 -8.4 .0261 10.10 78.91 1.669
21 14.1 9.9 8.1 .0150 8.2 .023 1 10.4! 78.52 1.690
22 15.1 10.2 8.3 .0193 -7.9 .030t 10.70 7.106 1.710
23 17.6 10.7 5.9 .0225 -7.4 .035 11 .28 77.31 1.751
24 20.2 11.2 9.2 .0256 -7.0 .0O01 11.79 7,.70 1.792
25 22.7 11.7 9.6 .0258 -6.7 .0451 12.27 76.16 1.825
26 25.2 11.9 9.9 .0320 -6.4 .01 12.5e 7,5.71 1.847
27 30.2 12.5 10.3 .0384 -5.9 .0601 13.1! 74.94 1.8s5
28 35.2 13.1 10.7 .0640 -5.6 .0701 13.77 74.34 1.919
29 4*0.2 13.5 11.0 .0512 -5.2 .0801 14.17 73.85 1.935
30 47.s 1I.O 1t.5 .2607 -4.8 .0951 14.70 73.1# 1.949
31 60.3 14.9 12.0 .0767 -4.3 .t201 15.67 72.21 1.944
32 72.9 15.7 12.6 .0926 -3.9 .1451 16.5* 71.43 1.914
33 8E.4 i6.4 13.0 .1056 -3.3 . 1 701 1.2 70.71 1.538
34 97.9 17.1 1S3.3 .1249 -3.0 .1951 17.91 70.11 1.750
35 110.5 17.5 13.7 .1405 -2.6 .2201 18.74 69.57 1.677
36 130.6 19.1 14.3 .1724 -2.0 .2701 20.06 6,.57 1.459
37 1068.7 20.5 1. .2043 -1.5 .3201 21.52 67.73 1.255
38 185.8 21.6 18.2 .2362 -1.0 .7701 22.78 67.03 1.069
39 210.9 22.0 15.6 .2681 -. 7 .4201 23.94 66.40 *944
40 261.1 24.4 16.1 *.339 -. 2 .5201 2s.70 65.61 .731
41 311.3 25.1 16.3 .3957 . .6201 26.7 65.30 .363I2 . : :6 fa 1
42 321.8 29.1 16.3 .3964 .0 .62102 26. 69.30 ,359
43 349.5 25.2 16.3 .4443 -. 0 .6962 26.51 66.30 .000










































DATE - 11171 -. 0 0. 0 02, -0 .171
T U" 111e1-2 I T~ ~ .0036 0EtHI : I .tQ OH 117.0
UN 117 - 3C;/ *O2~O ISL I39 mN 0
PL&T = U'N"' 29Ik O '2 = 22 "ELI = 32!
XtTN) = 2.0 ~GH I,6 .ro .30 OLI 2.I
~[006) = -,4500 G"A = *,05 9ETA ,19 .H .16.'9
I Y. U. T. Y/IEL3 -IO Y U ?
I .0 S. .0000 1, are,0 o.oo 91.79
21 3 1: 3.9 2.3 .0120 I11. 1.O 6 5*oq 07,$
3 3.e ~0~ z~~q .0t76 ...6.05 6 .3 9..
I IZI2 5. 4.1 C.019 -q.I ,0C76 7,90 63 1
9 .9 9.9 k.7 .022# -q.3a .OGO6 0.50 32.96
7 E. .$ 52 .0290 -3.3 .09" 916 615
7.3 T, , 07 79 .16 99 07
lu o.? ?,7 6,~ ,0329 -7.1 ,0126 tt.3E 79.2]
1! ~ ~ ~ ~ ~ " o,3 O. , 05 68 03 1O 09
12 10.0 9. 7l 031 -6. ,016 1.0 I 77.3
II 1eh , _.7 e.673 . 07 - . 0156 12.49 27.30
1. It.,k OOI 7.6 q,933 _-q*9 ,016 i2.0S 76,99
15 12.1 I., 7.3 ,§½60 -5,7 ,0175 13.3 76,k4
10 13,~2 q:o 1,$ ,0406 -O,.I, 16a S3 ? 759I
17 Ik2 ,9 5, .9533 -9,0 V,07 14.!! 7S,1T
15 15.6 10.37 0.6 I.060 ? ,26 1. 7 ?. O
19 I6.9 10. ? 064,Ob3 -4.3 .02k6 ts10.0 73
2t IS.3 11.0 O.1 ,06qIS -½.1 ,0266 159.1 7i,372
Z! 19.7 11,3 O.7 .0747 -3,~ .~3 1,E2.0
22 21,1 $16 99 , 79 - , 00 67 2.~5
21 2'1,0 12.l 10.2 .090~1'1 -33 0k6 1.3 71,76
2k 2. 2k 1, S ,1I0 29 9 1 7 ,7 711
25 9.3 1.7 10.0 .111 -2,7 ,O1d5 16.! 2o6
26 32.e 1.1 11.t .21, -2., .0176 10.3. 70.02
27 ]6.? 1T.4 11.3 .1~75 -2.1 066 19½ SEOO
?8 39.7 13.7 11.$ .1105 -1, .S7 19.64 691k
29 k3,1 1½.0 11,3 .1636 -1~~ ~~,7 ,OOZ :I27 '!O
30 O0,~ Ik.1 12.1 .1090 -t.4 ,0726 21oCk :~,.'a
31 56,9 001 . ~5 h 02 1E 7
32 63.8l '15,k 10:6, .221 -: ,G926 22,2 67,06
Ok 77.6 16.,0 12.q1 .29~& -. 5 .1121 23,304 66.a 0
35 9 1*4 16,9 13,3 .3666 ,. 133Z6 24.709 S,.9?Q6 t 05.1 IT1:k 13.3 .398S9 -. 2 01526 25.22 05.62
37 111,9 I IIO, 1,k 5k12 -,1 :.1726 26,07 EO,½:9
39 1.6.5 18.9 13.5 .50 -:.O ...2 .....5,3
½0 163.? 19.3 13.5 .6212 . 0. ~6 27.90 65.2?
11 180.:9 19.? 13,$ ,6 3 I ,0 .,~'-26 :26.0 0~
k3 2 12.4 20.1 $3.5 .mCb , .3011 29.00 69.26
44 2166, 0,3 Ij10. 9367 .0 ,3533 29,36 65,26
45 261.I 20.3 $?,5 %00679 C I,%£3 29.k1 60,26
k6 322,720k3, 1,0$ , .k62.k .2
k? 36½.0 20*& 13,5 1.30S12, ,O M,51 2,9,½2 9,
0ATE 111871 (-0,19. 0,0C2)-, 1 ?
O9Ul $11171-3 STg/2 :.01091 Olk" 1:,0!2 1EM 2039
PLATE = 6 U, IF 24,2 0EL2 = 1! 6LE ,k
X{TN) = ZZ0a 1H $,$76 TETAI ,1610 CELk 6.n
IffE6)= -. 4220 66"I I.63 OTA 1.k I .6
I V. U. T. V/OJEL3 -1 V v U T TAU. 06.
· 00 . 0.0000 -11, .60 00 1k .0 *Q
2.1 I.. ,00%6 -15.9 I .0 9 171 89.33 I1.1 I 1 '.06
3S2.3 2.6 1.7 .0019 -15.2 ,001,9 2.0~1 0803 3161 1.00½
I 0, IO I,02 90 ,02 -#q ,06 Sk I8 1,169 1,0
5 3,~~~~~~~~~~~~~~~~1 ], 2.3I ,02 1, 007'9 2.,~ e7,59 1,230 I S1
6 3,$ 3,9 2.6 .002a _ -Ik, ,0C09 I,10 07.36 1.235 1,133
7 3.9 I.k I. .q aI01 -13.9 D ,099 3.55 0~.60 1.3'0217 1~14,3
I,3 1.3 3,3 .00I4 -13.0 ,01 09 I.90 62.6 I 432 I69
½ .6 5,2 3.6 , a0 3~ -13,? .01t9 k,2! 10,02 1, 3k6 1,$03
10 $.0 9.6 &.O .0Ok41 -12.9 .ct29 4.O~ 95*29 1. 360 1.200
11~~~~~~~~~~~~~~~~~~: I. 5*9 4:2 :,004 -$0*7 .119 koC e~.90 1. 39P 1.2131
0 62 6 5 4 #0 .000 - 0 ,015 5:,?? 03.93 1,#$ 4 1I2k
13 7 * 7I .~ .00 56 -11.5 .017 . 7 3.1 I.~?~ .271
lb 2,a 7,6 o~~~~~e ,0062 ~-11,1 ,019 I.1 2,½ $0 1293
15 I.: 8.10 6.1 .0069 -I0.. .021999 ~Z ~1 $.01E 1.,309
16 9.3 a.E 6.1 ,9075 -10.4 .029 6.3 71. ½I 1.562 $ 26
17 10.1 B.9 6.9 .0061 -lO.O ~~~~~~.0259 7*29 0O.OaI 1.60O 1.3#46
16 116 I 7.3 .09 9.E .0299 7.9! 60.16 $.$6 1 .36
lg 13, E 10,3 ?.7 .0106 -g9,2 ,0139 3,4? 79.560 1, 707 $.
20 14.0 t0.7 e.1 .0119 -0.3 .0379 o.7e 73.91 $.7~2 1. 0
21 I0.: 11.2 0.3 .0131 -O.Ol .~419 9.09 ?0*½9 1.177 1:~11
20 17,9 1,1.E3 * 0t3 2 .099 -.3 T 70.07 1.3 1.34
Z3 19. $1 . 9, .0159 -7,9 , CS00 96 7 4?0 1.371,
OI½ ' 2.0 1.2 q,1 .,057# -7,7 .0559 9,02 77*2? $. 02~ 1.k92'
25 ES.7 12.7 9.6 *O05 S -7.3 .O699 10.32 76.$e 1.939 1.k76
26 20,5 "13, 9*9 ,0336 -6,9 :,0759 10,6~q 7.03 1, g07 1.I9
27 35,4 II.7 10,3 .0203 *6,5 ,909 $1.10 70.39 2, 06C 1,19031
20 4S.1 1#,6 10,0 *0361 - 60 ,19 13:',k Z$6 14$%
29 0.31. 13 ,60 15* 3k9 12, I2 ?,9 22 7 S1, 1
30 6k.6 15.6 11.6 ,O 556 - .3 .1099 I2.80 73,k 23I0 t. 96
31 ? k, 3 :16, tq ,O9 k .198 t1*!k~ T2,6 E37 *O
33 III., la., I 1.9 ,090aI- 6.0 .999 I~. 1l.k3 2*9429 1. 43
31 1½24 M I.5 19,7 3,S .13 $, 365q $6 .0k 7C.. 2. 377 1. 37035 1a1.3 25.6 l4.2 .11k9 -2*7 .16 59 t?.09 EO1k I16 $,35
36 220,2 23.0 lkO S 7 9 -2.1 .96~ 19.0 6 92 %39 S.67
3T 259.1 20.1 Is* 12'0750 -15 669 26.0 6*6 1. kk 36
33 290*2 26.7 10.2 .2331 -t.1 .765 21. aa SEq .21*
39 037. S 20.$I I2 2692 -. 6 .0669 ~2..7 66.2a 1.0~e ... l
b0 39E.3 29. k 16,7 ,315S -*2 1.015q 23.9k 60.6a9 *633 .1E6
kS 6?.:9? 169 .? 0 . 1:2159 2~.oe 60.23 .000 :.00


































3ATE * 111871 )-6·15. 0.002, -0.171
3 808 · 111571-1
T *UU 111771-3
80006)U -. 3360
O v+ U* 3.
1 o 0 .0 .
3 2.0 2.3 1.5
8 2.3 2.6 1.7
2.7 3.0 2.0
6 .0 3.4 2.3
3.6 8.2 2.9
8 8.3 8.9 3.5
9 489 5.6 4.1
10 5.6 6.2 8.8
11 6.2 6.5 6.5
12 8.9 7.8 5.2
13 7.5 7.8 5.6
18 8.2 8.2 5.9
15 5.8 5.8 6.2
06 9.8 8.9 6.5
17 10.5 9.6 6.9
18 12.8 10.5 7.3
19 14.0 11.2 7.7
20 15.7 11.7 8.1
21 17.3 12.2 8.3
22 20.5 02.5 5.7
23 23.: 13.4 9.0
24 28.6 18.2 9.5
35 36.8 15·. 10.0
26 84.9 15.8 10.8
27 13.0 16.8 10.7
28 89.2 17.1 11.2
29 85.5 18.0 1t.6
I0 1021.7 18.8 1.q
31 126.1 20.0 12.2
32 150.5 21.1 12.9
33 182.9 2I.8 13I.
34 215.8 38.0 13.9
35 264.1 26.0 1849
36 329.1 28.9 15.2
37 394.1 31.2 i5.8
38 459.0 32.2 t6.3
39 580.2 33.1 16.5














































3ELH * 1.503 Q83 * 127470
EL - 12.485 5ER 5679.0
0EL2 * .1893 *L I8.352
82338 * .2250 OL% 322,275
9ETA * 1.737 2 1.742
v U T TAU. O+
·0052 1.25 59.42 1.127 1.065
.o062 1.18 89.07 1.13 10.079
.0232 1.80 58.74 1.173 1.09I
.0082 2.23 55.36 1.198 1.103
.00E92 2.3' 8?.56 1.223 1.120
.0112 2.59 82.55 1.2?2 1.153
.2132 3.34 5.97 1. 32! 1.103
·3152 3.I1 I 5.02 1.362 1.218
.0172 4.22 14.52 1.833 1.231
·.0192 8.73 53.75 1.852 1.296
.0212 5.04 53.13 1.857 1.279
.0232 5.25 52.50 1.514 1.299
.02052 5.53 52.33 1.586 1.318
·.0272 1.32 50.,61 0.573 0.328
.0292 6.15 51.23 1.600 1.381
.0332 6.52 50.54 1.689 1.363
·.3302 7.32 79.53 1.71' 1.357
.0432 7.82 79.13 1.773 1.807
.0452 7.95 70.67 1.815 1.424
.0532 5,29 75.25 1.597 I.837
.0832 5.73 77.63 0.926 1.455
.0732 9.21 77.15 1.957 1.471
.0)52 9.63 76.31 2.073 1.893
.1132 10.29 75.57 2.195 1.512
.1752 10.75 75.03 2.297 1.523
.1332 1L.12 74.15 2.384 1.529
.2132 11 I65 73.6) 2, 521 1.934
.2232 i2.27 73.08 2.66! 1.529
.3132 12.75 72.52 2.766 1.519
.3552 13.52 71.71 2.595 ·e1.9
·.4332 18.35 71.02 2.963 1.488
.5632 15.37 70.23 2.968 1.375
.6632 16.34 69.85 2.852 1.286
.I132 17.69 68.4$6 2:.44 .115
1·0132 19.63 57.38 1.753 .585
1.2132 21.21 62.35 1.116 .5t3
1.4132 22.17 65.62 .637 .280
1.6632 22.51 65.25 .000 .000
1.9132 22.51 65.23 .000 .000
T 505 * 111571 *1 0TA * .03165 3L31 2
A 96 111771-3 03/0 .00082 331L 
PLATE * 12 U00I - 21.9 0EL2 -
5009) * 86.00 " * 6.040 T'E:' 




































































.001 3 15O.2 .0029
.00315 -15.0 .055
.0210 -18.0 .0125
.. O62 -10.C .01
.0026 -33.2 .0155
.0037 -12.6 .2153


















0572 8 1 51
.1342 3.7 ,6014




,2521 -. 3 1.6685
·.3245 -*2 1.9385
·.3669 -.0 2.1345
1.971 586 · 2215·!
1*677 58 3372.0
.1946 3313 · 5·27·
.2963 3314 · 29.017
1.7!54u8=1.74?
U T TAU+ O*
0.30 9155 0.0 1.020
·9 I29.95 1.093 . 53
t.t 59.63 1.111 i .064
1.81 59.28 1.137 0.077
1.83 55.q5 1.119 1.059
1.37 53.91 1.151 1.101
2.32 57.77 I.262 1.126
2.75 56.91 1.27! 1.154
3.82 5,.67 1.342 1.195
.92 24.72 1.39' 1.227
5.36 52.15 1.563 1.312
6.10 90.35 1.608 1.33'
6.45 51.75 1.65' 1.365
6.75 53.25 1.69' 1.373
.·6E 79.77 1.729 1.390
?.S3 79.45 t.763 1.,09
'.81 75.70 t.1.0 1."24
5.37 7!4.C 1.97! 1.885
6.45 T77.5 1.931 1.462
5.91 78.97 2.005 1.875
9.25 36.11 2.094 1.902
9.36 75.58 2.190 1.516
10.22 71.20 2.23 1 .523
11.7) 78.25 3.43~: [.542
11.17 73.66 2.562 1.989
12.02 72.91 2.772 1.589
12.81 72.22 2.919 1.581
13.37 o1.47 3.09, .621
040i7.7 [.1o 1.48715.85 89.60 3073 1.367
18.08 65.61 2.55! 1.213
15.88 67.77 2.349 1.022
i3.72 66.94 1.768 .793
01.30 86.08 1.O05 .46
Z1.78 69.87 .598 .171
20.94 65.17 .16P .013
21.92 601. .0I 0 , 00
21.9! 85,18 .000 .035
O 825 * 111387-1
A 0UN 111771-3 
PLATS II15
8(106)- -. 180 C
3 V. u* T.
1 .0 0.3 .2
2 1.7 1.5 1.2
3 2,0 2*2 0.4
8 2.2 2.5 1.7
5 2.6 2.5 1.9
6 3.2 3.5 2.3
7 3.2 8.2 2.0
5 4.3 8.5 3.3
9 0.2 5.2 4.7
t1 6.1 6.5 6.7
11 8.9 7.2 5.2
12 7.8 8.0 5.7
13 9.0 8.9 6.2
18 10.2 9.6 6.7
19 11.6 10.4 7.1
16 13.1 11.2 7.5
17 i5.1 10.9 5.2
16 18.9 12.7 5.7
19 21.8 13.3 9.1
20 26.2 1840 9.5
21 33.5 18.5 I.0
22 80.8 15.3 10.3
03 55I. 168. 1.3,
28 70.0 17.3 11.3
e5 88.6 18.2 11.7
26 106.8 15.8 12.1
27 135.6 19.9 12.7
28 179.8 21·. 13.2
29 237.7 23.2 13.9
30 296.1 25.1 18.5
31 36157 87.3 15.1
32 82784 29.3 15.6
33 500.3 31.3 16.2
38 558.7 32.5 16.5
35 631*6 38.6 17.0
36 708o. 38*6 17.2
37 777.5 38.6 17.8
38 550.8 38.5 17.8
39 575.2 38.8 17.4
DATE= -01171 (-.105. 0.007, -0.17)
5TA · .00155 331 - 2.068 R38 = 2614.0
CF/2 - . .09 331 2305 93H 3918.0
U05' - 21.2 0312 - .2378 0813 7,061
0H - $5.019 3T33.TA .3"55 O31 3 63!55
GA' · -1.233 3ETA · 1.757 H = 1.713
33OEL3 -03 3 U T TAU8
2.0000 -17.8 2.0300 0.00 90.27 1.00!~
.O000 -16.1 .0058 1.12 59.85 1.110
.0009 15.9 .0065 1.32 89.13 1.13!
.0o0t -15.5 .0078 0.52 02.56 0.160
.0012 -16.6 .0oe8 1.73 88.85 117,0
.0015 15.3 .0105 2.14 57.774 1.21
.0018 08.5 .012 2.58 57.00 0. 2 5!
.0020 14.1 .0185 2.93 56.32 1.253
.0025 -13.8 .007 3.85 35.32 1. 342
.0029 -12.2 .0208 3.I8 54.25 1.396
.1033 -1 2.2 .33 .3 5.1 1.439
.2837 -10.7 *0268 8.5 50.O·78 1.829
.0083 -11.2 .0305 5.48 52.02 1.587
.0O'8 -10.7 .0385 5.53 51.26 1.593
.0055 -1C.2 .0392 6A.3 50.60 1.688
.0062 -9,2 .084 6.02 79.95 1.699
.0072 -9.2 .0315 7.27 79.02 1.751
.0090 -5.7 .0688 7.75 75.25 1.530
*0103 5e.0 .0788 8.33 77.60 1.500
*0128 -7.9 · 0598 5.92 77*06 1.952
.8159 -7.3 .1185 9.00 76.20 0.053
.0193 -7.3 *L398 9.35 75.75 2.16!
.0263 -6.8 .1809 10.00 74.79 2.305
.0332 -6:. .2390 13.58 74.25 2.859
.0401 -5.7 .28e9 10.97 73.72 2.583
.0505 -5.2 .3688 11·.5 73.09 2.738
.0683 -4.7 *.640 12.12 72.25 2.903
.0851 84.1 .6118 02.05 71.81 3.0·7
.1128 -3.5 .514 14.12 70.45 3.301
.1405 -2.8 1.318 15.38 696 3.317
.1716 -2*3 1.2398 18.67 6.67 3.083
.202 - 1.7 1.6685 17.59 67.83 2.663
.27 -1.2 1.7148 19. 13 66.98 1.988
.2650 -. 5 1.9385 20.03 68.47 125.4
.2997 -.8 2.1685 20.75 65.81 .518
.3383 .1 2.8185 21.13 65.39 . 38
.316I .0 2.6645 21.20 65.20 .032
.403 .0 2.9188 21.22 65.20 .032














































9ATE · l t1171 (-C,.15 C.GC2. -0. 17)
qUN 111771-$ CT/A 1.OO0 DELI 2:.706 II' 15$0':,
-LaTE · I 6 UW 20. OE2 · 2851 ~L3· ,?
X(!NT 70.0Q GH 4,qgl THEO = q,17 DELI = ~20!6
KtE§6)· - .1000 r.. -1·220 ,ETA = .,I, 1 - i69,
v+ U. T. V/gEL3 -TO I U I TAU. a.
o~~~~~~~~~~~~~~~~~~aq6 o:. I:a ................... o
2 .2 I. .00 -16.1 ,05C 0 ~.] t39 .5
LO 1, T. .3c07 -IOO ,Cr6~ 1.4 09 .27l, It' ,n6
2,t Z*2 21, .0000 -156, .017~ 1,31 00*go i,13~ 1,070
23. . 1 ·? 30oL0 -150. 00 :k % 111 1,0
2*q · 3·1 *00[3 -IOO ,010bl 1:1 17.07 0~0 1.501 1.506
3.% :.0 2.6 . 01 10.£ .022. 24 07.' T L.: 22'1F' I1.1
0.9 6.Z4k.6 . 0QZS -13.Q .021k 3.?2 e4.40 1.31 OT I.I3
6, ?1 7 ,1 . 02 t, 6~k12 072 1~2 ,
I. , 0 .7 *0033 - 11,9 :020k k,$O 0,2 3,, 7~ 1. 1. ,:,II
g7 9 · 0. ·007 - [1.3 .032 44 $1 01.2 L.$3t41 1.31
iO.4 g*0 6·a ,00.3 -OOO ,374 I, 1 01L 1,ISI 1.341
LI.0 LO,0 7.2 0Z - ~10*k' ,0k24 6.02 00.$4 1.627 1.362
13.2 11. 7, , 0 5-1* ,Q7k . ...q 0C,6 t.71 ,
I~5 L· I* .,006 -3.0 :.O$4k 6*06 ?9,27 t.72~ 1.½0
I7,3 12,~ 8.. .0023 -9.I * f2k 7.22 70.7& .76,3
2Q. 13.0 :.D.0O4 -o1:o . 02%II 3 783 1.036 I~~14. 10.7 I. . O[2/ -o~ . Pk 700 7.0 L g 1.½60
29,9 1&.3' 1*7 .X2k '?.0 ,1T7% .k 7.2 1 7 .
3o.e 19. t .L ,103 -7.k .132' 5O.07' 76.26 3.09' 1.000D
&3*O 16. .10 .317 *·.5 12 q '.! 72.? 3.13'f [.:51
Ia.7 6k.' 01 -6, ,02 :"%'I :70,7 2.?22 1.525
64*6 t?.1 11.2 · 0269 - 6*3 * 2324 9.9! 7~.6e~ 2:a. ' 3k ~ .%a
,0.$ LT,$ IL.7 .0306 *5.9 .3C?4 ID.3E 7..90 z,~ II~$
106.3 10.6 12.1 . k3 -.. 3021 10.02 73.36 2.620 t.0
131,1 19,8 13,$ ,0559 I."'$2 10 ·*3 301 ·6
III0 0* 1.  :"70 *.I ,5524 11,01 72·04 2.957 1.5I1
203.7 32.3 l~~ob .00#q -~,2 oE324 12.q7 ?1,~k T1. 223 1.q5I
I3, E5? l. ,30 - , I ,02 Lkq 90$ T3 2 1.36
39S.3 27.0 l1.2 .1660 -Z.4 1.132~ 161 607 3.13~ [.23
II2, 29.6 II.I .,1I -1.0 I. 6034 17.21 F0.D1 2 .686 1,0III
$37., 31,3 it.1 * 22Tq - 1,4 I [,92 10 ,2 E?*30 2,049 ,90
620*8 33*2 16,7 * E$O? -,9 2· 233k 10,302 IO·0 L, 21 I6
7 4.2 34*? 7 . *2935 -. 4 2.$32~ I01 I9 9 EO ·3
757.7 39.3 17.I .32S2 -2 2.01324 2*O.5 m$.I4 .'02 . 15
071*t 39*$ 37.6 * 3630 - 3*3322k 20.64 0 . 3 2 .oh, . ,,4
95k.5 35.5 17.6 .3970 . O 3.k33% 2D.6I 00.26 .000 .000
118





K(060 = -. 1 690
0 t. u. T.
1 .0 0.0 .0
2 1.7 1.0 1.2
3 1.9 2.1 t.4
6 2.2 2.4 1.6
5 2.5 2.7 1.5
6 3.0 3.3 2.3
7 3.5 3.9 2.'
5 6.1 4.5 3.2
9 4.6 .1 3.6
!9 '.? '.7 !:o
11 6.0 6.4 4.5
12 6.8 7.1 5.1
13 7.9 7.3 9.7
14 S.9 8.7 6.1
15 10.0 9.6 6.6
16 11.6 10.1 7.1
17 12. 1027 7.5
18 14.0 11.3 7.9
19 16.2 12.1 S.7
20 10.9 13.0 8.6
21 22.9 13.7 9.4
22 127.0 1.2 9.5
23 37.7 15.1 10.1
24 0.4* 15.7 10.6
25 45.5 16.2 10.7
26 56.6 16.6 11.1
27 67.3 17.0 11.3
28 00.3 17.6 11.6
2s 120.0 19.5 I0.1
30 ±27.9 19.6 12.5
31 194. 20.0 I2.9
32 195.2 21.6 17.4
33 249.2 23.1 13.9
!6 316.3 204. 104.
35 383.6 26.7 15.9
36 466.3 28.6 15.6
37 456.0 30.5 16.1
39 652.7 33.1 16.7
39 760.3 36.8 17.3
40 86S.0 35.7 17.7
41 1229.6 35.5 17.3
62 1049.0 35.9 17.e
6T5 F 11171 -. 1.I
·/OEL3 -I0 I
0.0000 -07.8 0.0100
. 0006 -16.7 .0262
.0077 -16.0 .0C72






. 0023 -11.3 .0222





















· .91 -3I.9 .9252
.1195 -7.3 1.1752




.2072 -. 6 2.8252
.3279 -. 1 3.2252
.3098 .0 3.6252
.3962 .2 3.9979
S o. G02, -0.171
7.21! E6H . 0306.0
3.099 02 5066.0
.3 222 OL3 - 9.6e5














































































OATE . 111871 (-0.9. 0.002. -0.7lT)
T 9UN 6 1110'1-1 STN6 .00147 0EL · 3.560 q6(H · 3638.0
0 *UN 111771-3 22/2 . .00073 0EL( 3.98 6(I #I 54 1.4
PLAT* = 23 UNF - 19.9 9EL2 * .3506 (EL1 6 10.466
.(TIN . 90.00 GH - 4.905 TTHE* - .5260 OL1 51 .375
6(8068) -. 160 GA9 * -1.345 9ETA - 2.097 H . 1.677
TAU*. O I 3 + U. T. T/OEL3 TO ¥1o0 1 .o"o ISo a
1.000 1.000 1 .0 o.o .0 0o.o000 17.9 0.00
1.10 1.061 2 1.5 1.6 1. .00 -16.8 .0o59
1.101 1.072 3 1.8 1.9 3.7 .0006 -16.6 .0060
1.138 I0.92 4 2.1 2.2 1.5 .00oo7 -16. .4 279
1.156 1.088 5 2.6 2.8 1.9 .0009 -16.0 .0098
1.191 1.112 6 3. .5 2.7 .0011 -15.7 .0116
1.227 3.135 7 3.6 4O. 2.9 .0013 -15.1 .2133
1.260 1.159 9 6.6 4.9 3.5 .0016 .14.4 .6168
1.293 1.17 9 5.2 I.7 I.2 .001 -13,7 0198
jt ?2 :192 IO S:0 6 I . 01 w 2
1.369 1.222 11 7.1 7.3 5.1 .0025 -17.7 .0266
1.39' 1.259 12 9.1 7.9 6.9 .0029 -12.1 .0309
1.45! 1.280 13 9.4 5.5 6.5 .0033 -11.5 .0 '58
1.508 1.301 14 10.7 9.0 7?. .0038 -t0.9 .0408
1.967 1.326 15 12.6 10.2 7.4 .003i -10.6 .0679
1.53 1.3s351 16 14.7 11.3 7.9 .0052 -10.0 .0558
1.62F 1.371 i 17.3 12.4 3.6 .0061 -9.4 .065
1.662 1.390 19 70.2 13.0 'a0 .0371 -9.9 .0758
1.71' 1.609 i9 23.9 13.6 q.4 .006 -8.5 .0908
1.778 1.430 20 27.9 1.1 9.8 .0099 -5.1 .1c68
1.9½4 1.466 21 '1.8 16.7 10.1 .0113 -7. .1208
1.392 1.477 22 33.4 19.6 13.5 .0136 -7. 1e459
1.972 1.508 23 46.3 16.2 10.7 .0164 -7.2 .1'59
2.041 1.931 24 522, 16.1 10.0 .0187 -6.9 .2208
2.121 1.547 25 52.1 16.9 10.2 .0220 -6.7 .2358
2.199 1.557 26 71.3 17.3 114 .0I253 -6.5 .2708
2.273 1.563 27 97.6 15.2 12.1 .0346 -9.9 ,3718
2.379 1.573 29 121.9 19.3 12.5 .6499 -5.4 .470
2.937 1.597 29 163.4 20.6 13.0 .0599 -I.6 .6208
2.722 1.599 30 216.0 21.8 13.6 .0766 -. 3 .6203
299q0 1.601 31 295.0 24.2 14.2 .104 -3.7 1.2008
3.077 1.590 373.9 26.1 14.9 .1325 -3.0 1.4208
8.17f 1.571 33 *79.2 28.6 1!.6 .1698 -2.3 1.6208
3.330 1.50t 34 610.3 31.4 16e.4 .2165 -1.5 2.123
3.367 1.421 35 742.3 34.1 17.3 .2631 -. 9 2.208
3.063 1.311 739 33.7 17.6 .3098 -:3 3.320
2.628 1.132 37 952.9 36.1 17.8 .3377 -. 1 3.6203
1.78e .96S 36 1031.8 36.2 17.9q .3697 -. 1 3.9205













































I Y* U. T.
1 .0 0.0 .0
2 2.6 3.3 2.7
3 3.2 3.8 2.4
4 3.9 4.3 3.2
5 6.5 4.9 .
6 5.2 6.4 4.6
7 5.6 5.9 5.2
8 6.6 6.3 5.7
q 7.1 6.8 6.1
L0 7.7 7.0 6.6
11 8.3 7.7 7.0
12 9.0 .0 7.3
13 9.6 9.3 7.6
16 10.3 9.7 7.9
1S 11.5 9.2 5.6
16 12.8 9.6 8.9
17 1.1 10.0 q.,
1s is.6 10.4 9.6
19 16.6 L0.7 9.9
20 17.9 1t.0 10.
21 20.5 11.5 10.7
22 23.0 12.0 11.3
23 25.6 12.4 11.
24 3O.0 3.0 11.9
25 35.2 13.6 12.
26 61.5 16.3 12.9
27 51.1 15.2 13.9
21 63.9 16.2 1.2
29 76.6 17.2 1.6
30 69.4 16.0 14.
31 10.6 19.0 15.2
32 102t.3 19.7 15.3
33 137.3 20. 4 1.4
36 153.0 20.9 5.9
36 169.2 21.3 15.5
36 107.8 21.7 15.5
37 10.2 22.0 15.5
3S 22.1 2202 16.5
39 277.2 22.,0 5.5
40 325.0 22.2 15.5
41 372.9 22.2 15.5
DATE * 120271 1-0.15, 2.004, -0.171
STNA .00279 OEL( .1t83 E. * 215.0
C/2 .O .0196k I0 .336 RE6 645.0
U9N0 - 29.6 0EL2 * .0140 0EL! 6 .976
GH - 5.672 5(THET7 .021 OEL4 3,263
169 - -. 403 0ETa " .253 6 - 1.712
/OEL3 -10 U T
I.05o0 -19.5 o.0609 0.00 89.06
.0080 -13.4 .0241 4.36 98.05
. 0100 -12.9 .0051 4.9g 94.25
.0119 -12.2 .0061 5.e8 93.24
.0139 -11.5 ,0071 6.49 90.27
. 0168 -10.8 .2081 7.04 61O.2
.0178 -10.2 .c091 7.77 90.37
. 0197 -9. .0101 8.!! 79.69
.0216 -9.3 .011 8.599 79.03
. 0236 -8.9 .0121 9.62 78.34
0255 -94 .0331 10.19 77.72
.0275 -9.1 .0161 60.62 77.22
. 294 -7.9 .0151 1I.01 26.85
.0313 -7.6 .0161 11.66 726.0
.0352 -7.0 .0191 12.20 ?5.63
. 3391 -6.6 .0201 12.69 26.94
.0432 -62 .0221 13.19 74.43
. 0469 -5.9 .0241 t3.70 73.30
. 008 -5.5 .0261 14.17 73.35
. 057 -5.3 .0281 Ik.57 73.11
T 0624 -4.8 0321 05.Z7 72.22
.0702 -4.6 .0365 1.593 71.73
. 070 -6.0 .0601 16.k7 71.16
9 0916 -3.5 .0671 12.22 I70.4
.1071 -3.1 .0551 16.05 69.70
9 .1265 -2.5 .0651 6.97 68."97
1556 -1.9 .0801 20.05 69.03
.1945 -1.3 .1001 21.9 67.10
. 2333 -*. .1201 22.75 66.4!
9 .222 -. 6 .t01 23.806 6698
.3207 -*2 .1691 25.08 69506
. 3692 -. 1 .1901 26.11 69.32
.4176 -. 0 .2151 26.9! 66.27
. 4663 -. 0 .260t 27W.9 69.21
·9149 .0: .2051 28.01 65.21
.9715 .0 .2963 28.73 60 .20
,6395 0 .3293 29.09 65.20
.*7366 .0 .3793 29.33 66*20
.8434 -. 0 .4343 29.39 66*23
.9890 -. 0 .9093 29.61 69.20
60TE 6 120271
T 5UN 6 120271-1 STN = .00171
v 9UN 112e7T-1 CF/2 . .0070
PLAT 0 3 U9N0 . 26.7
Y2IN) . 10.00 G1 5.59
K(f06). -. 8660 GAN 6 -1.362
0 Y. U. T3 /(EL3 -TO
: .0 .00 0 .0 0.0003 -15.2 1.8 0022 1. .0027 -13.9
3 2.2 2.7 1.6 .0032 -13.6
4 2.5 3.2 2.0 .0037 -t13.2
5 3.2 4.2 2.9 .0048 -12.4
6 3.9 5.1 3.6 .8056 -1.7
7 4.6 6.3 4.2 .0066 -11.0
8 6.3 6.7 4.6 .0079 -10.6
9 6.0 7.5 5.1 .0089 -10.0
1 7. S.7 5.e .0110o -9.5
11 8.6 12.1 6.3 .0130 -6.9
12 10.2 11.1 6.' .0151 -6.9
13 12.0 11.9 7.1 .3172 -8.1
16 14.5 12.6 7.6 .0213 -2.6
15 17.3 13.6 .1 .0255 -7.1
16 20.8 16.7 9.5 .0306 -6.7
17 26.3 15.* 6.9 .0359 -6.3
s18 3.3 16.7 9.5 .0462 -5.7
19 40.1 18.0 10.0 .0591 -5.2
20 66.8 19.2 10.9 .0721 -.. 7
21 57.6 20.2 10.9 .0690 -4.3
22 69.9 21.7 11.6 .1531 -3.7
23 67.6 23.7 12.2 .1290 -3.0
24 10i.9 25.8 10.8 .1s9 -2.4
25 122.5 27.0 1s.4 .1800 -1.9
25 140.0 29.0 13.8 .2067 -1.
27 175.1 33.2 14.6 .2580 -. 6
2a 210.1 35.6 15. .3102 -. 2
29 245.2 36.7 15.2 .3620 .
30 280.3 36.s 1I5.3 .4137 .0
31 315.3 36.0 15.3 .6655 .0
(-.15. 0.004, -0.17)
OELH · .619 QEH . S89.0
0E(0 * .659 6E( 6 1461.0
O3L2 * .2611 0EL3 - .I92
TA? * .1037 EIL ' 10.I99
8E0 * 2.9!' H . t.9:3
Y U T TAU. q8
0.0606 0.00 87.96 1.0§0 1.000
·.002 1.62 86.97 1,33 1.16/7
.0C62 1.97 89.55 1.677 1.226
.0072 2.34 84.99 1.563 1.279
.0092 3.0O 83.78 1.732 1.393
.0112 3.7! 82.71 1.959 1.494
.2132 4.7! 91.70 2.099 1.689
.0152 6*.6 91.11 2.238 1.665
.0172 5.4! 82.49 2.372 1.706
.0212 6.3 79.4*7 2.60e 1.o901
.0252 7.35 70.60 2.853 1.602
.0292 8.04 75.04 3.032 1.936
.0342 8.68 77.4I2 3. 91 1.99
.0412 9.31 76.7! 3.396 2.056
.0492 10.06 75.99 7.562 2.1±9
. 052 10.66 75.39 3.74i 2.*65
.0692 t11.22 7.52 3.889 2.202
.0e92 12.11 73.98 4.076 2.239
.1142 13.0S 73.14 .199 2 .268
.1392 13.93 72.48 4.236 2.226
.1i,2 14.70 71.82 6.171 2.182
.1992 15.76 70.92 3.997 2.091
.2692 17,26 69.97 7.633 1.923
.2092 18.7e 69.06 2.290 0.710
.3492 20.21 68.24 2.902 1.454
.3992 21.63 E7.58 2.639 1.192
.692 24.08 66.40 2.346 .617
.6S92 26.02 65.73 2.032 .191
.6992 26.68 65.40 .764 .000
.7992 26.7*?k 65.45 .0o00 .000






































DATE . 120271 (-0.5, 0.00., -0.17)
T RUN . 120271-1 ST06 - .00126 0EL0 -
B ZUN 112071-1 Cr/2 .00056 0EL 
PLATE * 6 UINF . 26.6 0EL2 .
YX)0N . 22.00 GH . 6.65 THETA -
KEo06). -. 6690 GAS · -1.2E1 5ET0
! r- u-







































































































1.272 00H . L630.0
1.215 SE0 . 2613.0
.1276 0L3 - ?.715
.2062 0EL6 * 30.013

























































































































OATE * 120271 (-C.1S. C.o00, -f. 17)
4UN 1. 0271-1 STA .* l .00115 0 1,8E3 5 . 225.0
qUN T. 112971-1 /2. ,00051 OL t1 .7 (E9 3586.0
*PLA6 · 5 U4 0 2.00 OEL02 . 189 9CEL . r.1 3
w(Ty8 31 0.00 G, . 1.02 TH3 . .3002 ELl . 45.575
(E061). -. 3360 G08 . -1.279 BETA . .01) F . 1.943
r. U. T. 9/DEL! -00 u TAU. O-
.0 0.o .1 o.000 -15.7 C.C00 0,o (7.55 1.00' 1.00o
1.'. 1.7 1.1 .0007 -19.2 .006 .89 06.7' 1.069 1.117
1.7 2.0 0.3 .0001 -tO.o 00f66 1.0' 86.50 1.32 1.17ty
1.9 2.3 1.5 .0010 -17.5 .00[6 1.20 06.26 1.37 1.195
2.2 2.7 1.? 0012 *175 .O006 1.2 55.03 1..13 1.225
2.5 0 0 9 60013 -17.3 .005  1*.6 e5.75 1O.17 1.256
3.0 3.! 2.5 .001 -16.3 .0116 1.9s 95.03 1.)00 1.336
3.1 1.5 2.s .o001 -16.3 .0016 2.30 54.55 1.717 1.,91
1.2 5.4 .05 .·002 -I05. .016 2.8e es35, 1.957 1.512
5.0 6. 1.5 .0327 -1.7 .0196 .s35 02.7' 2.066 1.609
5.0 7.0 5.2 .0031 -11.1 .0226 3.7! 81.57 2.1½! 1.699
6.6 9.0 5.9 .0036 -I3.5 .0261 1.76 01.20 2.310 1.'92
7.0 a.7 6.5 .0012 -12.7 .C006 1.61 0C.37 2I.37 1.005
9.1 9G, 7.5 .o004 -12.2 .0356 5.00 79.73 2.572 1.959
10.1 10.2 7.5 .005s -11.8 .0106 5.60 79.30 2.712 2.089
12.2 11.0 7.9 .0065 -11.! .0476 5.95 7976 2.976 2.072
16.2 11.9 9.5 .C076 -10.7 .0556 6.30 9!.29 3,311 2119
i1.e 12.7 e.9 .0005 -10.1 .016$ 6.76 77.66 3.227 2.197
15.1 1.4 5.5 .0103 -5.9 .0756 7.12 77.1S !.3802 2.251
24.5 11.* 9 .9 .0130 -9.3 .056 7.6? 76.17 3.633 2.329
30.9 15.2 10.3 .0165 -0.9 .1206 0.00 75.99 '.664 2.362
I.' 165. 11.7 .0233 -e0. .7076 9.70 75.00 1.327 2.179
96.5 17.0 11.5 .0o01 -7.5 .2206 9.40 71.32 1.715 2.95!
75.7 19.1 12.- .0401 -E.9 .2956 10.15 7.60 5.222 2.597
101.0 21.0 1!.1 .0541 -6.1 .3956 11.12 72.7 5.709 2.614
126.9 22.0 13.9 .C677 -5.5 .4956 12.27 71.93 6.200 2.665
152.1 21.0 11.1 .2014 -. 9 .5256 13.17 71.26 6.520 2.620
190o.9 27.3 15.2 .1319 -1.1 .756 11.5 70 36 6.507 2.93C
229.3 3Q.2 15.9 .122 -3.0 .5956 16.00 69.49 6.253 2.360
230.5 31.0 16.9 .eL90 -2.5 1.0956 10.01 6E.16 5.360 2.006
31.7 37.2 1. 5 .1771 -1.7 1.2956 19.73 67.55 3.910 1.635
ho0.s 41.6 1.9 .2191 -. 7 1.5456 27.05 66.e 1 .61 .052
.55.4 13.3 195. .2592 -. 1 1.5956 27.90 55.77 .950 .220
07.0 63.1 05.2 .3130 -. 0 2.2056 23.01c 65.62 .00 .000
690.2 43.6 18.2 .3605 -. C 2.6956 23.01 65.62 .00 .0
O.TE = 1Z0271 0-0.15. 0.3c. -c.172
T QU6 . 120271-1 STOA .00106 0ELH = 2.1?1 R£H T S' .0
V qUN . 11271-1 CF/2 .0 3 L4 39 - -2.. 7 0[ 4 4T97.0
PLATE . 12 U40F = 22.1 OEL2 .2415 OEEL3 9.430
0(I00 0.6.06 0 -q 359 =ETA = .3925 034 - .92 1
IE0061= -. 2650 CA M -1.291 S9 O = A 1.2 z2 1.*20

































-19.0 * 0T65 .5s
-45. a .00S5 .71











17.1 .0173 5. 5
-115 .0575 5.711.0 .3675 6.0P
~10.6 .002s 5.47
-9.0 .1C25 6.90
94 .1275 7. 3
.5.9 .1375 7:









-. 0 2z.925 22.07
-. 0 2.5925 22.10



































0ATF 1702771 (-0.15, 0.00, -0.170
T UN - 12C271-1 35NA .0010. 0EL- . 3.027 00 = 3321.*
2 UN 112471-1 C02 = .006e OEL0 2 .9'0 C " 5354.1
-LATE = 15 UN) . 21.23 31 29 E L2 L! 11.59
X(T)) - 56.0G 1 = 6.202 T3HET .9I30 IELI I 71.071
6(I061= -.a220 GA1 -1.37e sETt = I.305 6 1.T00
T0.0 q.* 
1.000 0.050 1
1. 159 1.110 2
1.233 1.132 3
1.2 !5 1.155 *
1.32' 1.177 5
1.372 1.259 61.47' 1,261 5
1.575 1.334 0
1. 955 1.535 13
2.02 1.66' 11
2. 9 1.90 12Z
























































































































z . it it  ot. 
























































































































6ATE 1 20271 1-0.15, 0.G0O4. -2.07)
71-1 YSTA = .00100 026L = 3.I99 52) E 3795.2
71-1 C/2 .00044 DEL. 3,.47 2 0 * 6149.0
1 6 U04 = 20.0 0EL2 = .3512 0EL3 13.454
0.00 I 5 6.163 THETA .5691 0EL4 82 919
157306A = -1.330 I ETA 4 4.7 6 H 1.560
T. Y/ 0EL3 -T0 5 U T TAU.
0.30000 -20.6 0.0200 0.02 07.68 1.00!
0:! :.D "0~12 .0005 -19.4 .0071 .75 06..? 1.795
1.3 .00O6 -19.2 .0281 .92 96.26 1.293
1.6 ... 07 -10.9 .0101 1.10 89.97 1.351
2.2 .2009 -10.4 .2131 1.5) 0535,3 1.05
3.2 .0012 -17.4 .CIT1 27.0 54.75 1.676
4.2 .0019 -16.3 .0211 2.57 0·.19 1. 631
5.1 .0019 -15.4 .0261 3.00 02. 1 . 2.004
1.1 .0923 -14.4 .0771 3.50 01.14 2.179
4.4 ,uvcYS -14.6 .UM01 4.10 00.202Z.376
7.9 .0036 -12.7 .0501 4.50 79.30 2.54'
5.5 .0044 -102. .0601 8.34 79.90 2.731
9.3 .0056 -11.3 .0751 9.65 77.75 2.971
11.3 .0069 -10.2 .0951 6.19 76.65 3.214
10.5 .0057 -10.0 .1701 6.60 76.44 3.43I
11.4 .211! -9.1 .1551 7.00 75.40 1.696
11.e .0149 -8. .2051 7.51 75.12 4.052
12.6 .0222 * .0 .3051 5.45 74.23! .741
13.2 .329q -7.4 .425i 0.5s 73.60 5.217
14.3 .0404 -6.6 .5551 9.77 72.73 5.907
14.4 .0513 -6.1 .7051 13.35 72.25 6.550
15.1 .0659 -5.5 .g T51 11.29 71.56 7.337
106. .0577 -4.6 1.2251 12.60 70.60 5.125
16.7 .1394 -3.8 1.5251 13.95 09.79 5.351
17.6 .1307 -2.9 1.9051 15.50 60.82 7.491
15.5 .1670 -2.1 2.3051 17.44 67.92 6 177
19.2 .1970 -0.4 2.7251 10.91 57.16 4.124
19.9 .2261 .s7 3.1091 20.00 66.47 2.33
22.3 .7552 -. 2 3.5051 20.71 65.93 1.007
20.6 .2043 -. 0 !.9051 20.72 65.72 .IS6
27.6 .3137 -. 0 4.3202 2O0.7 85.72 .162
3AT6 E 120271 (-0.1., O.004, -0.17)
QU8 120271-1 STNA - .00090 DELI * 4.056 668 * 4329.0
0U - 112071-1 C'/2 .00042 00EL N*000 8E 6988.0
PLATE - 21 U0NF - 20. 6 OEL0 4 . 097 0013 · 15.315
X(0 N 0 - 8.050 THE3 T0 .8605 0EL4 * 92.453
























































V. U. T. ¥IGELS
16 . 1.2 .0305
1.8 2.1 1.9 .5006
2.0 2.7 1.8 .0007
2.7 3.2 2.0 .008
3.3 4.1 2.7 .0010
4.1 5.2 3.4 .0013
4.9 6.0 4.4 .3019
6.0 7.2 9.3 .0219
7.2 0.2 5.9 .0027
8.6 9.4 6.9 .2027
10.7 10.3 3.8 .0 I33
13.8 12.6 8.6 .00I3
17.9 14.1 9.5 .0056
25.2 15.2 10.7 .0270
35.5 17.2 11.3 .0i 11
50.9 18.5 12.0 .0155
71.6 20.1 12.5 .0222
102.5 21.9 13.3 .0318
143.8 23.4 14.0 .0446
065.1 25.0 14.0 .0574
247.0 28.1 15.6 .3766
305.9 30.0 15.6 .0950
370.8 32.7 16.8 .1150
453.3 36.1 17.7 .1605
535.6 39.4 15.3 .1661
619.6 62.5 19.0 .1917
690.8 44.6 19.4 .2,11
752.5 46.2 19.0 .2333
5Ck.1 47.2 20.1 .2493































4 3& 6,4969 20.12






























DATE 0 12307 2 ( -O.t.*°Ccl
I qU, 1,3072- ST.A: .100%9 0EL- :11 I2ll mE 4· t8,
¥ 1u 1 27 -3 1 C~2 .0029. DEL" a2g ~f 1.
PLATE z I UTN =1 29, DEL2 · ,007 DEL! = 226
X(IIN 2,Cr GH 4·262 THETA= .020%1 0EL# ,79
K(EW6"- o65 GA - ,0 mET- ·21 u 1 62
2 ¥* u. T+ 1/OEL2 -IO v U T
D a,0 0I.I -1 · 0.0O D.0926
2. 17 2: s',019 -4* ,0% - I~OE
3 .3 ':I : . ~2* ?0 · ~5 .0 ~6
k 5.1 I%.6 %51 I06 I? · I06 ,g 3!
O 6.7 I.0 .5 .0372 -6·2 Q0to N.O 8o.6
2 7.4 6., Z I· .kI ~O 00~ 70 79,92
6 : 3.E S 6. 62 ·~5 'DZ' -5.6 .0at0a 11.26 79.11
I I. a 7,3 6.6 .05§02 -5.1 .0113 1i.97 70.16
10 9.6 7.8 5·q .0566 -k.8 .0125 17.67 77.56
i2 10. I02 6·2 1 I03 -I. '13 13.2~ 76.012
1 1 1 6 6*k 6.k ,063 -%2 ,0% 13.7k 76,25
13 12.1 O · 076 -%.0 ,01 56 ItO 13
16 I~g g ,9 ,719 '3·6 ,0163 I t.gO 7S.1t
16 13. 9.6 71.t 0 ! 6 .0175 I'S:,2 74,6!
15 1 6.5 9.? 7.! .0306 -2.1 .0135 IS.0 7kI9
17 16·3 1.9 7.5 .0OSO *3*2 .0195 16.2t 73.3D
to 16·0 1O.1 7 . .0393 -3.1 .0205 16.57 73½
19 17.6 10,0 7.I .960 - :,9 :,0225 1·,2.1 122.75
20 19,2 10,9 S., 1.067 _2 · . 245 12. 72T2
21 20.7 1,1.2 6. ,1 15 -2. .265 1:.27 71.7:9
22 2 I. 1 S. O* 1% 2 as6 10 .6 ?13%
23 24.6 11.7 2·7 .1370 -2C .315 lq.16l 70.02
D% 7 . 1E.G 0. D1501 - O . s$1. 2 70.3
25 2903 12.3 9.1 .1631 -1,6 .0;75 21 .0k 90.9
26 32,4 12,5S 9.3 .1805 -t.k .Gk15 2C.2s Sa*
2? 35.S 12.7 9k ,17 * t3 ,65 26,7! 0t,
23 46.2 to.e 9.6. 23 - 1, I  *E1 S 21.~l21 O.?S
29 46,S 13, k I.. I..28 *.9 ,0595 21.01 o e.2k
3O 56. 13I I tO.O 3 -. 7 .°695 22.kC E?.01
31 69,9 14*k 1C, I I36 I, ,Q095 23.4!~ E7.21l
32 09, 5. 104k,97 -. ! 451 2k.6 667
33 ioe.9 IS.6 10.S .6o°9 - 2 .$9s 25 .43 06.4,
34 1Z6.2 16.3 $0.6 . T 5 ik 6E 62
3S 67,S 17.0 16.7 .316 - .2145 27·? E0.17:
36 226*0 17.0 la.? 1.2570 290 .296 q 6.I11
3? 3O%.$ 10* 10.7 1.611 -,0 *30go 29I½I 66,10
30 3%, a 3 10. 1L.973 1 * .0 . 45 29.4t 66.10
DATE = 013072 (-0.15. -0.0010
O =" I 13072-1 0T5A * .0034q 025L * .41' 82 * 456.0
025UN 121171-3 Cr/2 .30244 00EL - .473 0 517.0
LATE - 3 00IM P 27.0 0EL2 * .0325 0619 * .702
X(T1 I * 10.00 G0 4 7 " ETA0 * .0502 0EL4 3,413




























.0 0 .0 . 0
4.2 4.2 2.0






























































1t3.6 0.0001 0.00 91.55
-11.0 .0I64 5.72 86.70
-10.6 .1074 6.14 85.67
-10.0 .0254 7.12 84.62
-9.5 00C94 7.73 03.72
-q.1 .0104 8.33 52.9
-0.7 .0114 85.9 02.32
-0.4 .0124 9.53 51.67
-. 2C .0134 10.02 02.90
-7.7 .0144 10.k& 87.45
-7.5 .0154 10.50 0C.00
-6.9 ,0174 11.65 79.05
-6.5 .01%~ 12.43 70.25
6.1 .0214 13.14 77.°6
*5.0 .0234 13.64 78.99
-5.5 .0254 14.10 76.49
*9.3 .0254 14.72 76.01
-4.0 .0324 15.3! 75.14
-4.5 .0364 15.78 74.63
-4.2 .0404 16.00 7?.15
-7.9 .0454 06.53 73.58
-3.6 .0524 17.13 73.05
-3.4 .7604 17 6) 72.54
-3.1 .0704 19.10 72.03
2.7 .0094 18.37 31.37
-2.3 .10S5 19.34 70.64
-2.0 .1254 19.95 70.10
-1.7 *i504 20.75 6.53
-1.3 ,1854 21.80 65.70
-1.0 .2254 22.76 60.17
-. 6 .2754 23.89 67.57
-. 3 *3504 25.33 68696
*. . 4504 26.04 68.54
-.0 .5504 26.99 68.45



































I 9U0 = 1202


































0ATE 0 003072 0-0.0. -0.001)
T RU9 1 072-1 ST0 A * .00309 081M * .704 81H ·
0 808N * 120071-3 C0/2 .08012 0 5LM .7521 . E2 .70 a E 
LATE * 6 U006 * 249, 0112 * .0600 0113
X(806 I 22.00 18 - 4.167 TH8ETA .0977 0114
K0E06)- -. 4610 'AM -1.070 8ETA .422 6
8+ U0 T. Y/3EL' -00 I U T
0 .0 0.0 .0
2 3.6 3.3 2.5
3 ?.2 6.1 2.9
4 4.7 4.9 3.2
9 9.3 9.0 3.7
6 9.9 .9 4
7 6.4 9.8 4.9
0 7.0 6.2 4.9
9 7.6 6.0 5.2
10 9.6 7.3 5.7
11 9.7 7.9 6.3
02 00.5 8.4 6.'
13 01.9 8.0 71,
14 13.0 9.2 7.5
09 14.7 9.9s 7.9
16 06.3 10.3 9.3
17 18.0 10.7 8.5
10 20.2 11.0 9.9
19 23.0 11.9 9.3
29 09.7 01.9 5.0
21 29.6 12.2 9.94
22 33.5 12.5 00.1
23 37.9 120. 11.4
24 40.2 13.3 10.7
25 54.9 13.7 It.0
26 69.9 14.0 1.3
27 84.3 04.7 11.7
29 106.9 5.3 12.,1
29 134.5 16.0 12.5
30 175.9 17.0 03.0
31 217.4 15.0 13.4
32 z72.6 19.0 13.9
33 327.8 2.1l 14.1
34 383. 00. 14.4
35 452.1 21.2 14.S
36 521.1 21.2 14.6





















































































































772.0 0 000 * 0 3072-1
T72 T ~~quH %E"tMt-31241. 909IUZ E 1171.3
1.416 °tLTE * 9
9.90I X000) - 34.09
1.932 80126)8 .3260
TAU0 08 ! 90 U. T*
1.002O 1.O00 1 .0 0.8 .0
.937 .991l 3.9 3.6 2.
971 .941 3
.923 .932 4 4.9 .3 3.1
.919 .920 9 590 4.7 3.4
,9~q ,9%1 5~~~.5 5,1 ,
.939 .911 6 9.9 9.1 ..903 .902 7 6.0 6 6 4 2
.9 53 I 6.9 6.0 4.0
S.99 .909 9 7.0 6.4 4.9
.080 .876 10 7.9 6.0 9.1
.872 .564 10 8.6 7.495.0
.965 .053 is 9.9 S.1 0.7
.560 .945 13 10.6 8.0 6.9
.955 .837 1' 10.6 9.0 6.9
.84 .9 026 19 13.0 9.4 7.6
.543 .819 16 04.7 9.8 7.9
.837 .712 19 06.2 10.3 I.3
.934 .002 15 19.2 10.0 9.7
.031 .792 19 20.3 11.3 9.0
.830 .765 20 23.3 11.7 9.4
.930 .775 21 26.4 12.1 9.9
.832 .767 22 29.9 12.4 10.0
.433 .757 23 35.0 12.6 10.4
.·30 .744 24 42.7 13.2 10.'
.840 .730 25 50.3 10.0 10.0
.543 .712 26 60.S 14.0 11.3
.340 .660 27 78.3 10.9 i1.?
.921 .638 28 98.7 19.0 12.1
.797 .587 29 124.2 L1.7 12.4
.721 .4q7 30 162.4 16.6 12.9
.611 .406 31 200.6 17.1 13.3
.445 .282 32 291.9 19.8 13.7
I309 .165 33 302.4 19.0 141
.197 .062 34 378.5 20.2 04.9
.077 .080 35 955.2 20.1 14.9
.007 .000 36 531.6 21.0 15.1
.00C .800 37 608.8 20*7 09.2
38 709.8 21.7 19.2
,ATE · 003072 0-0.10. -0.00I)
0TNA R .0E.C9 E01" * 1.00' 0E1 * 1051.0
0O/2 . .0023 358L .992 018 *$009.0
IZ01 * 23.1 01L2 I .0079 01 L3 · 0.051
1H 4.097 TH0TA - .1291 '014 · 0.k45
1A* · -.939 9I3A * .3e9 8 · 1.910
7/3EL3 -0O I u T TAU.
000600 -09.2 0.0±00 0.00 90.79 1.000
.0032 -13.2 .0065 7.80 59.30 .933
.0037 -02.7 .0.75 4.24 57.48 .927
.0042 -12.3 .0980 4.0E1 80.9' .921
.0047 -11.8 .0098 9.00 89.07 .916
.0091 -10.4 .C10, 5.40 95.49 .907
.0056 -11.0 .0009 9.94 7k.01 .899
.0061 -10.7 .0028 6.39 84.21 .091
.00669 -0.4 0213 6.79 83.54 .894
.0070 -10.1 .0148 9.o9 83.30 .877
.0080 -9.0 .0160 7.93 82.47 .865
.o0o9 -9.0 .0108 8.55 80.92 .894
.0099 -8.0 .0200 9.10 80.98 .040
.0100 -6.3 .0208 9.99 80.33 .039
.0123 -7.7 .0250 10.00 79.32 .530
.0137 -3.3 .0790 10.48 08.7! .9S2
.0191 -6.9 .0306 10.99 79.07 .922
.0070 -0 .9 .0398 01.03 77.40 .091
.0189 -6.2 .0399 12.00 76.09 .81,
.0209 -9.0 .05.9 12.90 76.08 .906
.0247 - 55 .0518 12.50 09.69 .009
.0200 -5.2 .0500 13.29 79.23 .943
.0307 4k.9 .O008 13.01 74.64 .905
I0399 4.5 .0839 14.10 74.03 .90'
.0470 4~.3 .0989 14.40 73.69 .915
.0966 -3.5 .1108 14.80 73.10 .026
.0?32 -3.9 .0538 19.43 72.49 .933
.0923 -3.1 .1939 16.01 70.82 .943
.2160 -2.8 .2438 16.69 71.29 .849
.1915O -2.4 .3389 17.49 70.96 *,836
.1879 -0.0 .393 10.19 609.64 .803
.2351 1.9 .4930 19.30 09.12 .727
·.2028 -1.2 .953! 23.27 88.01 .613
·.3942 -. 7 .7438 21.930 7.79 .406
.2926 -. 3 .8930 22.49 07.08 .220
.4970 -.1%.0393 2'.00 60.79 .100
.9669 -. 0 1.0935 23.03 06.64 .010
.6607 -. 0 0.3935 23.10 60.64 .002
.6649 -. 0 0.3959 23.14 06.64 .000
OATE = 01 70 72 (-(.%6, -0.raL,
T RU. 1!0072-1 STNI = .0076 OEILW 1.241 o"I 1283.0
mUN TIII1% 3 C/2 Io01g E I %I 2½I e REl 3~2.
PLATE I 1 O'N = 2 22 .20L LL.5 0F! 2613
.CE061· -. 2540 CAM -. 95C 91yA · 37l
I Y) U. T. ¥/OEL3 -TO I u T AU .
3 . .. 2 ,ooz2 1 -$.~ .06630 S.aS e.e6 .93? 91
3 I. 3. 4. .6027 -13.k .0033 3.7E 00.30 I; 9
ko 6.9 b,0 4.? I,03 -t3*( .0143 6*OE £7160 .921 .89
I6 k,5 I, 3. .0 -1%2*£ 1,oog k,!k 83.337:1 ~  ~ ~ ~ ~ ~ ~ ~ ~ ~ ,% ,93%!I
T3 5.k 5.0 g3o .0022 -1. aoo ,~ 0.0 .0
O1 6,' 5.# 7.2 ,0095 -12,~ .012;3 9.4~ 6£11.2 2
21 21.q 6.' £.3 .0060 -. 10. .0163 61.0e 03,93 .797 *379
tZ m.:6 ?.21 1:9 ."C -g:.o . 1531 1 7.29 2.k
0~~~~~~~~~~~~~~.6 .36? 3 
23 36.0 73.0 6.? .0275 -9.,~ .0,0£0 ?7.3£ 71.o2 7: '14
24 10.9 10.£ £0. .00o5 _e.9 .02;3 74. 01 .812 -73?
06 71.6 I. ?.? .C -?.g2 .OZ3 .6 7.792. 1,.6 12.1 :;:9 3 1 1 ~ . 02 . 82 3
29 153.0 16.1 iZ. .11%6 -2.8 .0353 $6,01 71.926 47 .2
10 %?,01 105 13.$ .0130 -?.1 .039 33 0,65a 78,%6 .5 .8
$9 19. 21. T1 o .6k I I ..S0 I1 6 ? 7.kIk
2% L,6 21,9l 9,6i ,012 -5.q o0~33 11.90 76.10a
37 735.k 22.1 1C.Z 03 ~~ ,~7 2.152 7.22 a ?? . 6

































OITE =1 03 172 ( -0.5- .C02)
T ~H 130~2-1 STOA = .0266 9ELH 1.61 ~E- 1%96,0
¢U 1217- CFI *019 I EL" Ro EN 200.
PLA T OUI~ = I' DI.OLI ' " . IkELI 3.199
Y(TN) 5600G G I III7 THETA .160~ OEL~ 13.026
K(E~~~e)~ -4.20 ¢s: -.o "ET = .?w = Xkt
Y+ U. T+ '/DEL! -10 U T TAU.
3*5 3*k 2.v .0023 -I7.e .C76 3.!2 eT.24 93
3.g 3.6 I. I 0026 _l. 0~6 !6 7.6 . 2
k~~k ~,1 3.0 .O029 -13.~7 ." ..0¢ 9 S, 0.$6
k9 .6 ?.4 .007Z -10, .36 k.30 06,6 2
6,2 5,2 4.1 .Q0304 -%m7 *~136 S. '9 .,897~
7,2 ~01 S6.'.
I., 7.1 I.L B.61k -10.C .316 m.2? S59
12,2 6.k 5·3 5 ,09 %* .0266 :6.,5 0!5
e!.6 9.E S.3 .009? -tc.! .o,9 I e 7.6 027
10. 3. 6.b N, :;9 .0079 -9.3q ·72 .4?e. 3 .79f.
T3. 9 o I. .09 -24.' 12.C 9. . 1 ' _ , 3 g3 qi.2 ?9.,?( 1.3%
27,3 12.4 ~.l *Otis -7.5 .0676 i0.q4 76. a35 9~~~~~~~~~~~~~.9
?91. 1%28 6,91 .0209 -5.7 .066 12.2 ? ?7.95 75
2k,6 12.C %? ,0L55 -6,3 .0536 1%.50 75.612 7
I 11: :.112 -4: :1~111 1:1.q? I7:,' .7TI4
71.0 3. 2.e10. .O9O 9 -67 66 ~2 .20 ?E.
~e~~~k 13,k 10~ ~ ~~~~ .? 05 6. .0036 20 ,
k?,6~~~ ~~~ I Io %32 ,36-k ~ . 6 t!3 ?2 1O
26g.1 l.9 15.9 .1712 -k.I .so.6 ty.20 73.09 .?Ok
72,9%8 * 13.8 o?317 -k.3 .1566 %3·24 ?3.230 7
090 5. %. .2059% 3 .9036 t.3 ?.T
230~ :. 10. 1 .C06 -3.k I23 4520 20
210.1 17.1 13.~ 2190 -2. 3' 2k56 :'.'9 I 9m.6
275. %7. 16. . 149 - .41 6.606 1 .2 7 .C6 .8
?ks.0I 19,01 I1:.6 .21317 -%,~ .?0 16.27, 6197.2
129, 20. %50 ,66 1 so?3 2lq.02 68,G~ I,6








































































'ATE a 013072 (-0.15. -0.001)
T -UN 13072-1 STNA ' .00258 DELi
V 95 I 121171-3 C5/12 .00107 05L8
PLATE 1 0 U0NF - 20. 01L2=
X30N) = 70.00 GH 4.044 THETA
1396)= -. 1018 GAN * -. 892 BETA
O . +U T. V/* EL3 -IT
1 .0 0.0 .0 ~ 6 0.000 -64 0.00
2 0. .7 2. .0081 -14.2 *0OTh
3 3.8 4.0 2.6 .0022 -13.9 .. 006
4 4.3 4.3 2.3 .0025 -13.1 .0296
0 4.7 4.5 3.2 .002? -13.1 .0105
6 1 4.9 3.7 .0030 -12.6 .0016
5.6 5.2 4.0 .0033 -12.4 .0126
O 6.0 3.6 4.3 .0033 -12.1 .0131
9 6.3 6.3 4.9 .004 -11.5 .0156
'. 4.8 1.4 .*4 *- 1.0 .00I0
11 0.7 7.4 5.03 .051 -1*0. .0126
12 3.6 81 6.3 .0056 -10.1 .0216
13 17.3 5.0 6.8 .0014 -0.6 .0246
14 12.2 9.2 7.4 .0072 -3.C .0276
15 13.1 9.7 7*8 .0080 -8.6 .0301
16 15.3 10.2 8.4 .0030 -8.0 .0346
17 17.1 10.7 8.7 .0100 -7.6 .*386
I0s 13. 11.2 931 *0111 -7.2 .0I46
19 22.4 11.6 9.6 ·0132 -6.7 .0506
20 25.5 12.0 .3 .·0152 -6.5 .0576
21 2930 12.5 12*2 .0171 -6*1 .0656
22 33.4 13.1 10.6 .0197 -5.8 .0756
23 40.0 13.5 11.0 .0236 2 5.4 .006
24 46.7 13.7 11.2 .0275 -5.2 .1056
25 55.5 14.0 11,5 .0328 -439 .1256
26 71.0 14.5 11.9 .0413 -4.5 .1606
27 08.7 14.9 12.2 .0523 -4*.2 2006
25 110.7 15.4 12.6 .0654 -38 ._025
09 143.9 16.0 13.0 .0850 -3.4 .I356
30 106.1 16·. 13.4 .1110 -3.0 .4256
31 243.3 17.4 13.9 .1437 -2.5 .5500
32 703.6 18.4 15.3 a 1829 -2.0 .7005
33 398.0 13.4I 4.8 .2351 -1.5 .9105
34 486.3 20.3 15.2 .2674 -1.1 1.1c06
35 57.7 21.2 15.6 .7396 -. 8 1.3006
36 663.1 22.0 15.9 .3518 .4 1.5006
37 751.5 22.k 16.2 .4440 -. 2 1.7006
35 839.5 22.5 14. 3 .4963 -. 1 1.9006
39 320*2 27.6 14.4 .5845 -. 0 2.1006
40 1016.6 22.6 16.4 .6007 -. 0 2.3006
41 1015.3 22.6 16.4 .6017 -. 0 2.3045

















































T RUN i 3,072-i SYNA - OS .025 ELM 
11 ~ ~ ~ ¥ u U 121 1703 CF I 2 *0 0364 OEL#
3·?43 P ~~~~~~~~LATE 2 I UIMF Be0, 2L 
15.129 XiIN) ' 82.00 GH T=M '0 EA
I·½T7? K{ E061- 0.1650 G0 _ -929 BITA 
TAU. Q+ I Y. U. T. VZOEL3 _30 
10000 1.060 I 0·0 *O O·OOOQ -16,6 OOOO011
·91 .l 963 T 2.9 2·9 2.0 00015 -16o6 *00.
· 914 .934 k 3*4 3.3 2.3 .0051 -14·4 Be07
·90 SO 925 O 3.0 3.7 . 02 1, .0069
.o g 1 *90 k·2 4. 3.I I 002 -13·3 ,010
,OS? .903 5*1~~~~~~~~9' 4* 37 0 0027 -12.~ .03
*ST' *aOT 9· 0. .: 4.0 ,0026 1. 0 2
*OS2 * OS to 6,4 5,0 .,? , 003 -2. 1,0t~9
·i5 06 t T*~3 6.4 I 5·1 000381 o,:lh .06
O * 05 12 01 60 5. ,00k - . .0I39
.8I3 * 8k3 13 I.0 7·0 6.I oO4? -tO*5 .0209
St .1~ 029 i t 10.3 9*2 6*5S ·0aS4 _30.1 .0239
806 o819 1 5 11,6 6*9 7.2 · 0060 -9*5 · 0269
· 797 *900 II 13.3 9.6 7.7 .00065 *0.9 *0oOq
.T9C .795 171 15,0 i002 I. 00070 -O :,0M
· ' 76 · IS 11 3.? lO* 5·6, ,0 1 * 039
·:?'IT *??k 19 I8.9 11*2 8.9q *0099 -7·7 .04339
·?TO2 0?6? ID 21o9 11.7 9·5 .0114 *?.2 .0-09
· 766 .?SO 21 25.3~~~IS 12.2 10.0 · 0132 -6.7*OO
.75I, * 740 2 2 29*6 12o71 10.3 ,0115 -6½ 069
.6L758 038 23 36.1 Is.3 109 ,P188 -5,0 ,039
0763 .72~ 2S $5., 14.I I1., · 0I0 -5·. .1259
,TOO ·9O 2 6 ? 2*6 14.7 2.0 · 0379 -k* 15
.??TO .69 27 94.1 15.2 12·4 *0492 -4.2 .20
· ?O 67 26 126.4 15o81 12.9 .06601 *~*O I2
0790 ,65 209 I 105½ 1* 13. .OOO -$4 * 39
· 06 .623 30 223*2 17.2 I33·6 01166 _9 *5SI89
·11 :G 7 I .7 31 2817·I 0.0 3 k,21 .15903 *20k4 ,1669
.70 52 32 a6a.0 18. 14,6 .66 -, O3
.694 *4&# 33 bkqo0 I197 I5.1 *2346 -l6 I 1,40II
0556 .360 34 5~~~~~~~~~~~6 .20? 0, .20 _1. 1. 9
· 90 .256 35 6* 21. a6. .52 - 6 35939
· 235 .16 36 6 3. I2.5 16.3 .4256 -3 1*6939
· 117 ·o?q 3? 9e.3? I2.9 16.6 *#930 -,1 2*,139
.02 * 025 33 1072.7 I228 16.6 · 560k -. 0 2,4939
.000 *,GO 39 12010 2. 8 166 62 . 2.T939
· 000 .G0t k* 3203,1 220 16, ::'II - 2*7470
:~D . 051:,
2I063 8E8 1928.2
1982 0 -E 2558.0
.1814 01L3 - 4*348
*0407 0EL4 * i1*519
.3058 I 1.455
U T TAU. Q+
0.00 31.89 1.000 1.000
2.28 63.27 .947 .960
2.63 86.89 .93a .984
2.93 88.49 .930 .948
3.34 87.98 .92i *939
3.63 87.44 .910 .931
4.08 805.5 .982 .92
4.33 86.29 .095 .914
4.67 85.85 .691 .987
5.25 84.87 .878 .892
5.74 64.19 .847 :.81
6.23 83.54 .856 .871
6.71 02.48 .845 * 088
7.41 82.08 .823 .849
7.93 01.08 .817 .633
5.61 80.30 .803 .821
9.16 79.53 .792 .869
9.61 39.05 .783 .802
10.06 78.40 .775 .792
10.87 77.62 .766 I .76
11.00 76.88 .759 *768
11.44 76.40 .753 .760
11.9! 75.54 .747 .745
12.37 75.03 .743 .736
12.73 74.37 .744 .722
13.21 73.74 74T7 .706
13.70 73.70 .753 *690
14.19 72.51 .762 *664
14.75 71.88 .770 .637
15.46 71.16 .773 .602
16.15 70.47 ·753 .956
15.84 63.87 .705 .502
17.70 69.18 .644 .424
16.66 60.49 .525 .333
193.64 67.75 309 .214
20.2k 67.25 .104 .110
20.50 66.92 .023 .030
20.53 66.83 .000 .000
20.50 64.83 .003 .000
20.83 66.87 .000 .00
DATE = 013072 ( -0.18, 0.001)
6 RUN 12072-1 STNA * .00221 TEL. - 2.101 ASS 2 2049.0
V *U. 121171-3 Cr/2 * .00191 EL 2.102 . - 27530B
PLATE 23 U008 - 20.2 0EL2 * .1955 0EL3 = 4.710
0(00) * 90.00 18 713 T858 - .2637 0E14 * 1.947
IaE06)= -. 1650 GA0 _-01 8 V 3_ = 1.47
T I+ U. T + Vl-EL3 -T ¥0
1 .0 0.0 . .00 -68 080
2 ~ 2. 324 ,. .0012 -15.1 .0257
3 2.8 2.8 1.9 .0014 -14.9 .0067
3.2 3.2 2.2 .0016 -14.6 .0O07
5 3.7 3.6 2.5 .001t8 -14. .0087
5 .1 4.8 2.0 .o070 -14.0 .0097
7 4.5 0.3 3.1 .0022 -33.6 .0107
8 4.9 4.7 3.5 .0024 -13.3 .11?
9 5.3 5.0 3.5 .0026 -12.3 .0i27
10 6.2 5.7 4.5 .0030 -17.3 .0147
11 7.0 6.2 5.0 .0034 -11.8 .0167
12 7.9 6* 7 5.5 .8.39 -11.3 .0187
13 8.? 7.3 5.9 .0043 -1O.8 ,C207
14 10.3 8.0 6.6 .0043 -10.2 .0237
15 11.2 0.7 7.0 .0055 *9.7 .0267
16 12.5 932 7.5 .0061 -3.2 .0297
17 14*2 3., 5.0 .0072 - .7 .0737
13 15.3 10.5 8.0 200T8 -3.3 .0377
19 17.5 10.9 6.9 .10I6 -7.I .0417
20 19.6 1i.4 9.2 .0097 -7.5 .0467
21 72.1 11.8 36 01030 - 7.2 * 0527
22 25.1 12. 10.0 ,.0123 -6.7 .0597
23 76.0 12.4 10.3 .0138 6.5 .0667
24 31.4 12.7 10.6 .0155 -6.2 .0747
25 37.7 13.3 10.9 .0106 -5.9 .0897
26 48.2 13.8 11.4 .0237 -5.3 .1147
27 62.9 144 11.5 .3310 -5.0 .1437
23 79?. 14.8 12.1 .0393 -6.6 .19
25 100.7 15.3 12.5 .0496 -4.3 .2397
30 132.2 15.0 12.3 .0652 -3.9 .3147
31 174,3 16.4 13.4 * 0683 -3.4 *4147
32 226.5 17.2 13.3S .1118 -2.9 .5337
33 2839. 17.5 14*. .,129 -7.5 .69
34 373.9 16.8 14.7 .1643 -2.1 .8897
35 457.9 19.7 11 275 -17 1.97
36 541.9 20.4 15.5 .2671 -1.3 1,2897
37 668.0 21.5 15.9 *3293 - I0 1.5697
30 734.1 22.? 16.3 .3914 .4 1.8897
39 920.1 22.8 16.4 .4536 -. 2 2.1897
40 1046.2 23.8 16.7 .8157 -. 0 2.4897
41 117.3 70.0 10.8 .5779 -. 0 2.7697
42 1181.6 23.0 16.8 .S525 -. 0 208119
U T
0.00 92.06,







































7 5U" = 122171-1
V @UN 121671-3
PLATE - I






GH = 4 100
G83 ·4022
(-0.15. -502C2)
OEL0 - .137 85 1 25.0
06H .27 507q f 493*0
012 · .0052 TEL! · .37?
THETA - .0327 0El4 .727
(ETA .104 5 - 1.522

































2 625. 8 3.36.6 5.
8.2 6.7
9.0 7t.1


































































3.8e 0.0003 0.00 91.48
-7.1 .0251 7.27 83.95
-6.5 .0061 8.1e 52.20
-6.0 .0071 9.88 $5.75
-5.5 .0081 9.94 79.35
-8.1 .8091 10.74 75.13
-4.7 .0101 11.45 77.15
4.4 .011i 17.05 76.13
-4.1 .0121 12.91 75.33
-3.8 .0131 13.63 74.82
-3.5.,014114.23 73.74
-3.0 .0151 14.77 73.14
-3.1 .0161 15.25 72.54
-3.2 .0171 15.77 72.15
-2.8 .0151 16.28 71.70
-2.7 .01 9 16.70 71.2
-2.4 .0211 1t.40 70.50
-2.2 .0231 17.34 69.76
-2.C .0251 1040k 63.13
-1.? .0281 19.03 68.55
-1.5 *0711 19.55 67.94
1i.7 .0351 20.12 67.31
-1.1 .0391 20.59 60.83
-1.0 .0431 20C.3 66644
-. 7 ,0531 21.76 63.65
*.6 .0131 2.40C 65.14
-.4 .0731 22.35 64.77
**! .0081 23.65 64.35
-.2 *188 24.49 63.9 9
-. 1 .1281 25.26 63.60
*.0 .181 25.96 63* 65
.0 .1631 26.4! 63.59
.0 .1881 27.21 63.55
.0 .2381 28.4 63,43
.2 .2861 29.10 63.49
.0 .2305 29.17 63.49
.0 .3305 29.40 63.48
.0 .4255 23.51 63.48
.0 .475 29.50 63.48
.0 .5505 29.52 63.48
123
9
OATE - 013072 ( .0 -0·9063
UATE · 122171 8-0.16, -0.00*2
R 9UN * 1221711 SITNA * .0040 1EL" * .384 RE- S 373.7
A 5U6 121671-3 07/2 .00252 088L# .4#O 6 * 7l0.0
PLATE · 3 U'6NF 27.1 TEL2 · .0267 go13 * ,58?
X(5N) * 10.08 G0 * 4.224 THETA 1 36 2.4??
K(E065. -. 0268 GAN -1.134 6E  .32 1.525
Y. U. T* Y/TEL3
1 00 0.0 .08.0000
2 S84 6.9 7. .0128
3 6.1 5.4· 6.0 a.14S
4 6.8 15. 4.5 .0162
5 7·5 6.3 4.9 .0178
6 82 6.7 5.2 .015
S 5.5 7.1 6.6 .0211
8 19. 7.6 9.9 .0225
9 10.2 7.8 6.2 .0243
10 11.6 8.6 6.7 .0278
11 13.1 9.0 7.2 ..311
12 14.6 9.4 7.6 .0344
13 15.6 9.8 7.9 .3178
14 17.9 10.4 8.2 .0427
15 20.0 18.6 5.6 .3477
16 22.1 11.2 8.9· .1527
17 246. 11.4 9.1 .0577
16 26.3 11.6 9.3 .0627
19 29.0 11.9 9.5 ·1693
20 32.5 12.2 9.8 .0'?6
21 37.4 12.5 1.0: .O09!
20 43.0 ·125 10.3 ,1024
23 49.9 13.1 10. .1192
24 60.4 13.5 10.% .1441
25 70.8 13.8 11.1 .1690
26 84.8 14.2 11.·4 .222
27 102,2 14.7 11.6 .2438
28 119.6 15.1 11.9 .2893
29 137.0 15.5 12.1 .3265
30 161.4 16.1 12.3 .3850
31 189.3 16.6 12.5 .451%
32 224.1 17.2 1276 ·5345
31 258.9 17.6 12? .6176
31 311.2 18.2 12I. .7422
35 380.5 18.3 12.5 .92s!
36 450.5 10.4 12.8 1.0745
37 452.1 16.4 12.5 1.0787
35 SO4. 15.4 12.8 1.2029
-00 I U T
-12.8 0.0000 0.30 91.48
9.3e .0077 7.27 83·81
-8.8 70507 7.97 60.74
5·0 .01097 5992 81767
-8.0 .0107 9.2 00.8
-7.6 .0117 9.65 50.19
-T·3 .0127 10.43 79.32
.7.0 .0137 10.93 28.70
-6.7 .014' 11·.0 769.0
-6.1 .0167 12.55 76.80
-5.7 .0157 1·3.1 75.92
-5.7 .0207 13.92 74.97
-5.0 .0227 14.54 74,.7
-4.6 .0257 15.37 27 .62
-4.2 .0287 16.0c 72.75
-4.0 .0717 t6.48 72.15
-3.7 ·8747 16.84 71.66
-3.5 .0·7 17.15 71.19
-3.3 .0417 17.57 70.71
-3.1 .0467 17.97 70.17
-2.8 .0637 18.43 89166
-2.5 ·0817 18.91 69.17
-2.3 .0717 19.70 88.51
-2.0 .0867 19.92 67.68
-1.5 .101? 20.40 87.34
-1.5 .1217 20.17 66.71
-1.2 .146? 21.70 86.13
-1.C .1717 22.74 65.65
-. 8 .1967 22.94 65.23
-. 6 .2517 723.7 64.7'
- 34 .2717 24.9! 64.31
-. 2 .321? 25.4 63· 98
-. 1 .7717 26.22 63.77
-. C .446T 26.54 61.59
-. C .5467 27.12 87.52
-. 0 .6460 27.12 63.52
-. 0 .6490 27.12 63.52


































































































T RUM 12217_1 0DTE I E2:171 t-0·18, - 0·.0 021
SU t2711$ NA · " g015 :.,IS : 6k E. · 22:00
V UN - 217671-3 CF/E ·08261 CILtH ·$? ~E" I134,
PLATE · 6 UINF · 2O.85 DILI · 04ge CEL$ · 1006
xIeM 22·0 0 G 3·93 T.ETA · ;,I'0 9EL4 · k·E6
V. U. T. V/OEL3 -IO I U T TAU. Q
k 30 2T T06 -1,6 ·07 50 67 0~ ,o
4·7 ½·0 ]·I · 0059 -11·2 ·0077 8,kO 801716 ,061 ·886
6.3 k·6 0.6 o1 - .1 0·6 , GCe? 6·OC::, 8~.70· o ? 0
5·5 S·1 OO ·8071 01 .07 .6 ·6 ,Oe · O
6·S 6,6 4,3 · 0096 -t·6 *0107 ? .10 O0,O8 ·8I7 · 828:
O~~g 7.0 1,T ·0~ ~ ~~~137 0 ,811? 90 00·181.1 ·TEE *?O
9.7,6 T· S, t ·011 - O, o016 1·l40 .?6 · 76"I
l#·k t·8 ?·? ·0213 -8·3 ·0?3C137 17·0 I61 Eg · 9
1t·6 1·6 O,~ ·0Z31 ~~.3 e-T ,6 7 12·k 7S·~ ·660E ·6
17·f 1· 0 · ·,OS~ -5o6 .0167 130 ?q7 S 66 , S
lg· 10o6 8·7 .0029 -. 0, e017; 13·0 7bOe ·6½~· 6
13·2 1iD 0,3 81957 -6.6 ·021? il,~k 72,0~ ·626 ·6
30·3 11·7~~ ~~~ 1,g·k? - . 0237? /612!C 761·? · 619 ·f
61. 1~· 102·t LI76 -0. .OkT 1 .6t 6 .669~ ·1
TO·5 10·I a1 · se0 -5·6 ·29 1 7,f6·7 ,58 · 0
60,2 1#·O 11·? 10,02 -2, ·lk~? I,,.,? 00·1t :,56 ·
T0 · I# , 12· 10 -0. ,19 00 7.k · ? ~6
212.71 4· 12·0 9 ·160~ -1.9 ·20i. 1'9·0 67·10 .55~ .6 
241·t 15·2 12·3 ·2025 -1,E oZkk 4OG 665 ,1F 7
210.0 26·31 13· · 1401 .3~7 2iO 65,0 ,k24 267 92?
T7o4 1~ , ,75 - ·197 TO·0E 6k16, 0351 ·6 20½
3I.·~ 12·4 103 .0 5632 3.5 .147 120,8 70 6 719 ·1W ,06
4.53· LI.T io.g .,6"I9 . · 0747 26*½9 53,6:1 ·0k7~ ·OOO
513.2 19·0 i3.9 ·0Ok, ·0 .69½0 2k1 63,59I·I0I ·00
6OS·0 %9.0 13.1 t . ·97 ·20 · 0969 2~·O0 63.f .191 ·02~
7ATE· 122171 (-0.15, -0.0021
: UN - 1221011 1748 = .01!30 OELH * .569 AEH - 5.2.0
v 825U* 121671- 0 C/7 .0025 TEL" .76 88 .. 1232.8
PLATE 9 U00F - 22.9 1E1 - .0710 0IL' 1.543
X5T I 34.00 10 = 3.567 6HE03 = .1009 DE"4 - 5.978
6(E006. -. 3250 CAM -. 573 91TA .2 80 * 1.455
I V* U. T.* 8/FL3 -10 Y
1 .0 8. 1 001 48 0.002
2 3.8 1.2 2. *0043 -12. .0*67
3 4.1 4.2 2.9 .0049 -11.5 .3077
4 .9 46 3.2 .0055 -11.5 .0082
5 5.4 5 .6 .2062 -11.0 .0097
6 6.C 5.4 4.0 .068 -11.6 .0 107
7 6.6 5.5 4.4 .0074 -10.2 .0117
8 7.1 6.2 4.? .0051 -9.9 .0127
9 7.? 6.6 5.0 .057 -9_. .01e7
10 8.2 7.0 5.4 .0093 -9.2 .0107
11 6.5 7.3 5.7 .3111 -8.9 ,0157
12 9.9 5.0 6.2 .0112 -8.4 .0177
17 11.0 8.5 6.7 .0129 -7.9 .0197
14 12.2 8.9 7.1 .0i17 -7.5 .0217
15 13.3 9.7 7.4 .1150 -7.2 .123T
16 15.0 9.9 7.9 .0169 -6.? .0267
17 16.7 10.3 8.3 .0a1a -6.3 .0297
18 15.3 10.6 9.7 .0207 -5.9 .0727
19 20.0 10.9 9.0 .0226 -9.6 .0367
20 22.3 11.2 I 93 .0251 -5.3 .097
21 24.5 11.5 9.5 *1276 -5.1 .0437
22 26.4 11.9 9.9 .0321 -4.7 .060
23 32.9 12.2 10.3 .0171 -4.3 .0687
24 38.5 12.6 10.7 .0414 -4.1 .065?
25 46.9 12.9 10.9 .0529 -3.7 .0837
26 55.4 13.3 11.2 .0624 -3.. .98'7
27 66.6 13.6 11.4 .0 750 -3.1 .118?
29 80.6 13.9 11.7 .0908 -2.9 .1437
29 100.2 14.2 12.0 .,129 -2.6 .1787
30 122.7 147 12.1 .1311 -2.3 .215?
31 150.7 15.2 12.6 .16197 -2.0 .267
32 206.5 16.0 12.1 .2126 -1.5 .3787
33 262.9 16.8 13.5 .290 -1.1 _ .4657
34 733.0 17.7 13.9 .3749 -. 7 .5937
35 417.1 18.6 14.3 *4696 -. 3 ·7?37
36 501.2 19.1 14.5 .9643 -. 1 .8937
77 585.3 19.3 14.6 .6590 -. 1.0437
18 669.5 19.3 14.6 .7537 . 1.1977














































































O 8. u+ T*
1 .0 0.20 .
2 3.6 3 2:.
7 4.1 3.8 2.8
4 4.7 4.1 3.1
5 5.2 4.4 3.4
6 5.8 4.7 3.8
7 6.3 5.1 4.2
9 7.4 5.9 4.9
t0 7.9 6.2 5.2
11 9.! 6.9 6.7
.2 10.1 7.5 6.2
13 10.1 8.1 6.7
(. 12.2 8.E 7.0
15 13.9 9.2 7.5
16 15.4 9.5 5.1
I7 17.0 10.2 8.4
.5 19.2 10.1 8.9
19 21.3 11.0 9.2
'0 23.5 11.3 9.4
21 27.2 11.7 I9.
'2 71.5 12.1 10.2
23 36.q 12.4 10.6
Z4 49.0 12.9 11.0
5 53.0 13.2 11.2
26 63.8 13.5 11.5
?7 77.2 13.0 11.5
8e 96.0 14.2 I1.1
?9 117.5 14.6 12.3
30 157.8 15.1 12.7
31 211.5 19.9 17.2
32 265.3 16.6 13.6
?3 219.0 17.2 13.9
34 399.6 15.0 l4.2
a5 450.2 18.8 14.6
36 587.7 19.3 14.9
37 695.1 19.5 05.0
80 802.6 19.5 15.2
3 807.9 19.5 15.0
DATE = 177171 -0.15, -1.0C2)
1798 = .10325 001* = 1.079 906 = 1022.0
C12 .03250 0015 § 1.070 DEL 1641.0
UT 7.2 00EL2 I .0992 16L3 ' 1.965
12H * 3.790 09138TA .1257 04L' II7.22
GAS = -.804 80Th · .222 * = 1.454
5DEL3 -13 U I T TAUN
0.0200 -15.0 0.1221 0.02 91.51 1.00'
.O054 -12.8 .0067 7.91 87.03 .869
.0039 -12.4 .2077 4.22 56.75 .062
. 0043 -12.0 .018O 4.63 85.94 .846
.0048 -11.5 .009? 4.95 55.05 .834
.705! -11.2 .0127 5.35 84.37 .822
. 0f5 -17.7 .0117 5.?7 8!.57 .805
. 006 -10.4 .0027 6.2! 82.06 .79!
. 0068 -12.1 .0137 6.77 52.!! ·777
.017! -9.5 .0147 7.07 04.76 .764
.0082 -9.3 .T267 7.80 00.51 I739
.0093 -8.8 .0187 8.55 79.92 .716
.2103 -8.! C127? q.24 79.03 .642
.2113 -7.9 .2227 9.77 77.31 .675
.1125 -7.4 .0257 10.57 77.33 .650
.0043 -6.9 .028' 11.20 76.34 62
. 0198 -6.9 .0317 11.61 79.72 .616
.0178 -7.1 .03157 12.0o 74.52 .604
.0193 -5.8 .0797 12.10 24.34 .590
.0218 -5.6 .0437 12.56 73.89 .58!
.0252 -5.1 .0507 13.34 73.38 .560
. 0292 -6.8 .058? 13.74 72.45 .560
.0342 - 4.4 . 069? 14.14 21.71 .553
.0417 -4.· .057 14.70 70.q9 .f54
.0491 -7.7 .0677 15.02 70.51 .541
.059l -3.5 .2117 15.50 70.09 .537
.,0715 -3.2 .1437 15.77 69.48 .537
.18509 -2.9 .1787 16.17 59.02 *,54'
.1058 -2.6 .2187 16.62 68.4! .541
.1462 -2.2 .2937 17.04 67.65 .503
.1959 -1.7 .2 1093 ? 65.75 .517
.2457 -1.4 .4937 15.87 66.08 .475
.2955 -1.1 .5937 19.55 675.5? .21
.1701 -. 7 .7437 20.5C 64.54 .311
.4447 .4 .5937 21.35 8427 .193
.5443 -. 1 1.0937 22.03 63.69 .072
.6430 .0 1.2937 22.21 62.48 .005
.?433 . 1.493 22.23 83.65 .00





























































ATE . 122171 (-.015! -0.002)
eUN 122171-1 TNA - . 00314 OELH I 1.79 ET . 1175.0
8 9 . 101671-3 /2 -,00246 OELS . 1 2f0 TEI - 1590.8
PLA T F . 5s U1NF . 21.5 OEL? * .1055 OEL3 2.322
1TN) . 58.00 GN - 3.801 THETA - .1428 TEL4 I . E27
KIE06). -. 2100 GAN -. 7s sBETi * .207 H . 1.425
Y. UA TT Y8/EL! -lI Y
1 .0 8.0 .Q
2 3.3 3.7 2.6
3 4.4 4.0 2.9
4 4.9 4.3 3.2
s 5.6 4.6 3.6
6 5.3 5.0 !59
7 6.' 5.3 4.3
8 3. 5 .7 4.7
7.5 6.;1 4.
11 9.5 7.5 6.0
12 10.6 7.9 6.4
13 11.6 8.2 6.9
14 12.6 8.7 7.2
15 14.2 9.4 7.7
16 1s.7 9.9 5.1
17 17.3 10.4 5.6
is 1.8 100.8 5.q
19 2o.9 1t.2 9.2
20 Z3.0 11.5 9.6
21 25.5 11.8 9.3
22 z2.z 1Z.2 12.1
23 3.3 12.5 10.6
24 38.5 12.8 13.3
25 46.Z 13.1 11.2
26 56.5 13.5 11..
27 74.6 14.7 11.9
23 95.3 14.4 12.0
29 1Z1.1 14. 12,.6
30 15.9 15.3 13.3
31 105.6 18.7 13.
32 250.3 16.3 13.6
33 32'.8 17.1 i1.1
34 409.3 17.9 t14.5
35 5SC.6 tB.7 1i.9
36 611.9 19.3 15.0
37 715.3 19.6 15.3
35 a18.6 1s.7 15.4


































.329 -. 9 7 ,49
.4132 -. 5 .3945
.4970 -. 2 1.1845
















































































GATE 1 222171 (-C.15. -0.002)
1 RUN * 122171-1 ST2A * 000308 lELH 1 :.A12 OEM - 1330.0
8 8UN 121671-3 (F/ .00242 GELS 1.442 AEN 147.0
PLATE 1 IS U11F" 21.0 DEL2 I .1223 GEL3 * 2.67I
X(IS) M 70.00 NH 3.706 THETA .1005 OEL. * 9.913
(EOS) . -. 1520 CAN * -. 767 BET0A .200 H . 1.415
I Y. U. IT 3/IEL3 -IT Y U T TAU. Q*
1 0 0. 0 a00000 -1B.A 0.0100 0.09 N1.20 1.2e0 1.080
2 3.1 3.3 2.1 .0022 -13.7 a0062 3.50 87.83 ,870 .N03
3 3.6 326 2.4 .0026 -13.3 .0072 3.82 87.18 .808 .908
4 .1 3,N 2.7 .0230 -12.3 .0082 4.16 86.50 .S846 392
4.6 4.2 T.1 .303! -12,5 .0092 4.5c 35.73 .937 .075
6 .1 4.6 3.5 .0037 -12.1 .0182 4.83 85,02 .820 .058
5.6 4.9 3.8 .0040 -11.8 .0112 5.04 84.63 .806 .864
O 6.1 5.3 4.2 .0044 -11.4 .0122 5.62 83.72 .792 .829
6.6 5.7 b.5 .0049 -1!.9 .0132 . . ,0 7 777T.At.
10 7.1 60,Q .7 .0051t -18, .0142 6.,0 02.74 .756 .806
11 2.6 6.3 5.1 .09 -10.5 .0152 6.70 82.12 .752 .292
12 8.6 6,8 5.7 .0062 -3 :3 .0372 7.28 81.05 *732 .767
13 3.6 7.4 8.1 .0070 -3.4 .0192 7.82 80.28 ,710 .750
14 10.6 7.3 6.6 .0077 -8.9 .0212 8.4! 79.35 .603 .728
15 12.1 8.7 7.1 .0086 _.8. .0242 93.2 78.46 .653 .208
16 13.6 9.4 7.6 .0099 .9 0272 9.3 7.54 .633 .687
17 130 (.0 ..0110 -7.5 ,0302 10.42 760.8 .617 .672
18 17.1 10.3 0.4 .0124 -7.1 .3342 10.35 79.10 .99 .654
19 19.1 10.8 3.0 .0133 -6.5 .0382 11.42 75.05 .983 .629
20 211 11.1 9 3 5 -(.2 .0422 11.0 74.52 .570 .617
21 23.1 11.6 3.6 .0168 -6.2 .0462 12.10 74.15 .560 .607
22 29.6 11A. 9.9 .316 -56. .0512 12.48 7,350  .48 .533
23 29.1 12.2 10.2 .0212 -5.3 .0562 12.3C 72.67 .535 .578
24 33.1 12.5 IT.5 .0741 -5.2 .0662 13.20 72.40 .526 .567
25 38.1 12.8 10,. .0277 -4.7 07062 13.57 71,83 .51I .554
26 '5.6 13.2 11.1 .0332 4.4 .0310 13.38 71.23 .507 .540
27 55.7 13.5 11.5 .0405 -4.0 .1112 14.38 70.54 .499 .520
79 68.2 13.3 1t.8 .0436 -3.7 .1362 14.63 70.09 .434 .809
29 B0.2 14.3 12.2 .04l -3.4 .1762 15.16 63.48 .485 .492
30 113.2 i4.8 12.5 .0923 -3.0 .2262 15.65 88.?7 .400 .471
31 150.7 15.0 12.9 .1096 -2.7 .3212 16.O 06.19 .479 .449
32 200.8 15.8 13.3 .1461 -2.2 a4212 16.71 67.41 .472 .413
33 275.9 16.5 13.8 .2007 -1.8 .5512 174,4 66.54 .450 .364
34 350.9 17.2 16.2 .755 -1.4 .7012 10.28 63.84 .406 .314
35 4510 .0 14.6 . 3281 -. 9 .9012 19.1! 81.06 .323 .244
36 551.1 18.8 14.9 .4012 -. 6 1.1012 19.92 84.49 ,739 .179
37 676.3 19.5 15.3 .4920 -. ! 1.3512 20.85 13835 .093 .091
38 821.4 1.8 15.5 .0 -. 1 1.6012 20.33 63.49 .020 9023
39 351.8 13.9 15.6 .6323 . . 2 2104 63 .0 .0
40 978.2 19.8 15.6 .7117 .0 1.9946 21.04 8.363A ,000 .08
41 1173.4 19.0 I1.6 .8028 .0 2.2046 21.04 63.36 .000 .000
T -UN 122171-1 S
aUN = 121671-3 C
PLITE . 21 U
X(0) · 82.00 G
KtE06)- -. 660 G
I Sv UT T.
1 .0 0.0 .0
3.5 3,.2 2.4
3 4.0 3.8 2.7
4 4.5 3.3 3.0
5 5.0 4.1 3.'
6 5.5 4.5 !.7
7 6.0 .8 4*.0
5 6.5 5.2 4.3
9 6.9 5.5 4.7o .,9 S .7
11 8. 6.4 5.4
12 3.4 7.0 6.0
13 10.4 7.7 6.3
14 11.! 8.2 6.8
15 12.3 .7 7.2
16 13. 9.31 7.
17 l1.8 9.5 7.9
18 16.2 1O.O 8e.
13 18.' 10.6 3.0
20 21.1 11.1 3.3
21 24. e ll.8 9.9
22 28.4 12.1 1 0.3
03 33.3 12.5 10.6
24 38.2 12.8 i1.0
25 45.6 13.2 11.3
26 57.8 1.S5 11.?
27 70.0 l1.8 51.9
28 87.1 14.2 12.3
29 106.7 14.5 t12.5
30 131.1 14.9 12.5
31 167.8 15.3 13.1
32 216.7 15.9 t3.5
33 290.0 16.5 13.9
34 387.7 17.4 14.4
35 485.5 1o.1 i4.5
36 583.3 18.7 1.t
37 729.9 19.5 15.5
38 925.5 19.9 15.8
39 t169.9 19.9 15.5
DATE . 122171 (-0.15, .0.02)
1TNA .00102 OEL - 1.695 BEB . 1M 4.0*
F/2 .00240 OEL 5 1.806 E8 . 1e93.0
UEN 20· O.8 OEL2 . .1358 O0E * 3,.00
H 3.698 THETA .:i7 Sf14 I 11.121
AN . -. 7e0 fT2 .B 93 - .414
Y/TEL3 -00 8 U T TAU.
O.O000 -13.8 0.0OO0 O.OC 91.30 1.000
.3024 -13.7 .0072 3.38 07.59 .87T
.0027 -13.3 .0oS2 !.6e 86.85 .059
.0030 -12.9 .0r92 1.99 06.23 .847
.·003 -12.5 .0102 4.28 85.52 .036
.0237 -12.1 .0112 *.63 84.7E .825
.OC4s -11.8 .0122 5.01 34.19 .809
.004! -11.5 .0132 5.3! !3.60 .795
.004E -11.1 .0142 5.7? 83.O0 .752
.0050 -13.3 .0192 6.38 82.62 .76s
.o05e -. 10. .0172 6.65 91.67 .7.-
. 0063 -9.e .0192 3.27 80.7 7 24
.0069 -9.5 .0212 7.95 80.13 .697
.0076 -9.C .0232 8.90 79.2e .63F
.oe02 -8.6 .C252 5.97 75.6 .659
.0ooae -8.! .0272 1.!, 71.04 .644
.0098 -7.9 .0302 93.8 77.S .625
.0108 -7.5 .0332 10.33 76.61 .603
.0124 -6.5 .0392 11.02 75.39 .555
.0140 -6.5 .0432 11.54 74.79 .566
.316! -6.C ,202 12.2E 74.01 .540
.2159 -5.5 .0582 12.57 73.14 .,29
.0221 -5. .0182 12.30 72.55 .591
.0254 -4.3 .0782 13.27 71.88 .507
.0302 -4.6 .0932 13.f4 71.38 .497
.0383 -4.1 .1102 13.93 70.66 .49I
.0464 3.9 .1432 14.!1 70.10 .4e
.0578 *3.5 .1782 14.65 639.5 .48l
.0707 -3.3 .2182 15.4O .SO10 .477
.o0s6 -3.0 .2682 L5.41 68.68 .473
.1112 -2.7 .3432 15.87 60877 .466
.1436 -2.3 .4432 16.4! 7.41 .454
.1922 -1.9 .5932 17.07 66.6 .439
.2570 -t.4 .7932 17.93 8.81 .400
.3218 -1.0 .9332 18.72 65.12 .333
.3866 -. 7 1.1932 19.41 64.55 .243
.4837 -. 3 1.4932 20.23 63.85 .11'
.6t133S -. G 1.0932 20.62 63.37 .011










































! Y+ U. T+
1 .0 o.o .
2 3.0 2.9 2
3 3.4 3.3 2.
4 3.9 3. 2.6
5 4*.4 .1 2.9
6 4.9 4.5 3.2
7 5.S 5.3 4.
8 6. 5.9 4.5
9 7.7 6.5 5.1
10 8.7 7.2 5.6
11 3.7 7.7 6.1
02 10.6 81 6.6
13 11.6 8.3 7.0
14 13.,0 9.2 7.
15 1.4 9.7 3.
16 16.3 10.2 I.
17 18.7 10.8 8.9
18 21.1 13.3 9.3
l9 245 .5 1. 9.
20 28.3 12.0 10.2
21 33.O 12.4 10.6
22 40.2 12.9 1.0
23 49.8 13.3 11.5
24 66.5 S13.8 11.
25 90.3 14.3 12.3
026 126.2 14.8 12.8
22 173.9 15.4 1.2
28 233.6 16.0 13.7
29 305.2 16.7 14.1
30 376.8 17.2 14.4
31 477.3 17.9 14.8
32 567.8 1.6 15.1
33 711,1 19.4 15.
34 902.0 19.9 10.6
35 1093.0 20.0 16.0
36 1086.0 20.0 6.
DATE - 122171 t-0.15, -0.002)
1TNA - .00298 OELH · 1.824 sEH = 1554.0
C8/2 - .00238 OEL 1.736 6E e 2002.0
UIGF - 200 . F2 F .1A48 OLT e 3.265
GH = 3.606 THETA - .1317 OEL = 12.105
GAT -. 35 31 TA * .202 138
3/TEL! -0O I U Y
0.0000 -16.0 0.0000 0.00 91.17
.3019 -1.1 .0262 2.3! 7.s3
S 0022 -13.5 .o072 3.30 (.44
. 0025 -13.5 .C062 3.7e 806.8
.0078 -13.1 .092 4.5 86.26
a.0031 -12.7 .002 4.9e 8es.580
.0037 -12.0 .0122 5.33 94.22
.0043 -11.4 .0I42 5.9) 83.24
.0047 -10.8 .0162 6.57 B2.24
.3054 -10.3 .0162 7.20 01.34
.0060 -936 .022 7.80 90.45
. 0C66 -9.k .0222 8.20 79.71
.0072 -9.0 .0222 8.4! 79.03
.0081 -6.6 .0272 9.30 7,.25
.0090 -B.1 .0302 9.85 77.42
.0102 -7.5 .0742 10.!1 76.46
5 .0117 -7.0 .0392 LO.38 75.60
0132 -6.6 .0442 11.39 74.91
0152 -6.1 .05210 11.64 7.95
2 .0176 -5.7 .2592 12.15 73.39
.0206 -5.4 .0692 12.S5 72.7?
.0290 4.9 .0842 13.03 71.92
5 .0310 -4.5 .1042 13.47 71.14
O413 -4.1 .1392 13.97 70.51
.0562 -3.6 .1092 14.43 69.67
,.078 -3.1 .2642 14.95 68.77
.101 -2.7 .3642 5.54 60.07
.1452 -2.3 .6892 16.15 67.35
I .t9 -1.9 .6392 16.05 66.94
.2342 -1.6 .7892 17.41 66.03
. 2935 -1.2 .9892 18.10 eS.36
I .3529 -. 9 1.1892 10.7e 64.79
.4419 .5 .4892 19.60 64.12
.5605 -. 1 1.8892 20.1 63.52
.6792 -. 0 2.2892 20.21 63.34












DATE * 122371 0-0.15, -0.0066
RUN 122371-1 Sty NA .00712 O ELH .11 QFH * 106.0
'I2 U 22271- C2/2 . .00397 DEt0 I 0 'I" . 653,
PLATE 1 0 2 6 . G L2 * .0705 C L * 12
X(ZN) · ~ UZNIF ·I860 5H ..00 TH3ETA * 02°5 OELO .7t
K(E000 -. 6600 GAI * -. 460 9ET1 .07X . 1.655
7- /DEL3




































-00 Y U T
-5.6 0.0002 0.02 91.78
-5.0 .0053 5.07 61.52
-5. .0063 9.301 79.97
-60 . 0073 10.5 75.6
-6.2 .0203 %11.0 77.38
-3.0 .0093 12.55 70.13
3.0 .0103 13.49 75.20
-3.3 .0113 1 2, 74?.3!
-3.0 .0123 16497 r735
-2. .013S 15.05 72.72
-2.6 . 6013 10. 9 72.12
-2.4 .0153 16.0E 71.55
-2. .01063 r.05 71.01
-2.1 .01753 ? 17. 7C0.5
-1,.8 .0193 15.1 09.60
-1.6 .023! 10.52 e5.,7
-1.5 .233 19.61 08.62
-1.3 .02S3 19.89 ET7. 9k
-1.2 .0273 20.!1 07.58
-1.1 .0293 20.67 67.22
1.2 .0 723 2 . 05 00.50
.9 .0 53 21.37 00.62
-. 7 .0393 21.60 F6.01
-. 0 .0403 22.75 05.00
-. 5 .0k93 22.77 85.70
-. 6 ,0507 22.70 08.05
-. 3 .003 23.1E 06. 8
-. 3 .0743 2Z3.0 e4.5r
-.2 o093 Z.20 00.20
-. 1 .193 25.00 60.95
-.1 .1293 25.e0 03.87
-* .16q3 20.68 0 7.60
.c .2163 75.1 1 03. 58
.o .206 20.94 07.55
-. .389e 29.62 60.61
-. 0 .6273 29.60 03.61
-*C .5022 29.E 0!. 61
DATE . 122371
T UN . 1223711 5I N * .00509
V qUN 122271-2 cr/2 .00!0
PLATE 3 U0NI . 26.0
I(N! · t.O*O GN · . *O02
K(E06)- -. 6860 1 5 * -1.062
I V* U. To 5/TEL! -TO
I ... o~o . o.oo .ot
2 6.0 6El. !.0 .0156 -9.1
3 5.6 6.9 3.5 .0162 -0.5
6 6.6 5. 7.9 .0209 -7.9
5 7.2 5.e .6 .0235 -7.6
S 6.0 6.3 I.; .061± -7.0
0 .9 0.7 5.2 .0200 -0.6
9.7 7. 1 5.5 .0314 -6.3
9 10.5 7.4 5.0 .0360 -0.2
o10 11.3 7.7 6.1 .0366 .5.6
11 12.1 5.E 6.4 .079! -5.0
12 12.9 8.3 E.7 .0#19 ..
13 103. 8. 6.9 .0445 -6.9
16 16.5 5.9 7.2 .0272 -6.6
is 15.3 9.l 7.6 .0i90 -S .
10 16.1 9. 7.6 .c252 -4.2
17 17.7 9.7 7.9 .0577 -'.9
18 19.4 10.0 52 .o062 -3.0
19 21.0 17.3 e.5 .0652 -3.7
20 22.6 10.0 0.7 .0714 -0.1
21 25.2 10.9 9.0 .0513 -2.0
22 77. 11.l 9.2 .0892 -z.e
23 29.9 t11.! 9. .e97 -2.4
26 33.1 11.5 9.6 .1076 -2.2
25 30. 1I.7 9.7 .111 -2.1
26 60.6 11.9 9.9 .1313 -1.5
27 65.0 12.2 10.2 .1052 -1.6
20 55.0 12.6 10.4 .1756 -1.
29 60.0 12.E 10.5 .20w0 -0.,
30 75.2 12.9 10.5 .2647 -1.0
31 e873 13.1 129 .2537 -,.
72 123.5 13.# 10.1 .!I63 -. 7
T3 123.7 13.7 113. .6020 -. 6
36 104.1 16.2 11.5 .5304 -. 7
75 202.6 16.7 11.6 .6680 -. 2
36 265.0 15.1 11.7 .962 -. 1
77 os5.5 15.4 11.s .9776 -. 1
75 366.3 05.8 01.5 1.19±6 -. 0
T9 647.2 15.0 11.0 1.6572 -. 7
6O 5(5 . 15.0 I10. 1.661 -. 1
60 5I6.0 15.5 01.5 1.61! -1
(-0.15, -(.C04I
EL · ..209 °OC . 201.0
30L . .96 sE - 555.0
OFL2 .01 06 0EL? .31
ET07 A .03q9 7FL ' 1. !5
tT0 . 19 I 1.49
U T T0U. q)
0.000 0.00 91.79 1.007 0.000
.059 7.40 65.69 .731 .026
.0069 0.!2 73.96 .090 .576
.0o79 9.1T 82.59 .609 .764
.OC9 9.90 (1.6 ! 61 .201
.Gc99 0. 6 006SC 5 6.1 .600
.l09g 11l .7 79.s5 509 .65
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.6442 t9.30 64.85 ·073 .052
.8192 19.90 66.40 .041 .025
.99942 20.20 64.18 219 .000
1.1942 20.30 54.00 .001 .000
1.3942 20.40 63.94 .000 .010
127
DATE ·1E22371 (-0·t0. -*Oeoq)
m UN $223?X-t STNA · ·Ohl? OELH ~o ~ 0·
# 1N i 271- CFf? .0.37 OEL 1·00 q~ 02
PLATE 23 UXN~ X9. 0EL2 · .000 0EL! · 1*Et
XITN) go 90·0 G# 3·ES9 T-ETA .07821 OEL4 k0326
KIMO)t -°2600 GAN -·700 9ETA - ·OO M 1,3305
V. U. T. Y/gEL0 -ln v Y
3 0 0,0 31 .06 -lk·3 OC000 0·009 , 0
5 .2Sk ·~a 0. .0005 _'. 00
So .k 3.1 *0083 -11· · 0003 S~k O6·S
::I, 9*6E &.3 ·091 -0Sa Stll 7.0 03I7
7.3 6.0 be6 o0099 -9.? ·~~1.7 0123 7·49 83.09
a ? .9 6·k k· ·17 9 . .0133 T·90 O2·kI
9 G· .9 :;:3 ·015 - 14 O 3 6·kk 01.70
1O 9·i1 .?1 S,5 .0123 _0.0 ·6097 Oo00 El·?*
ll I. S~ . 03 e5·t090 06
Is 0214. 9$· 7·? .0193 _?00 ·0 2I II·6 TO·Sk
tk t3.? a~~~e 7·2 ·0179 -7·1 ·07-3 23 /IO0 779
1O 1, .6 ,019 -6·7 .0O53 1t.52 77*09
18 IOI 00·I e. .24 -s.? ·03OI 12.OC ?O.tO
19 Ig.0 10·40 54 .02 1:1 7 
20 22,1 10,6 9.3 ·23k -640 ·33 43*k 77·03
21 2o:'e ll1 9· 6 .OOO Ek e 1.07 11:·no 73.:26
22 26·2 1t. I0· ·Ok * k3·04 1.0 2
23 27. 11·A 1.3 .037 -I·C · 0. 63 l4.50 ?I,001
24 30·6 it.a lC·6 ·412 -3,7 ·OF13 14.a0 71·34
29 33*6 12.1 1O.O · 0402 -3.4 .0i63 I9·it ?0.77
20 360 04 10 O93 -3,2 · 00tl I16,T? ?0.O3O
27 I.0 12·5 1II3 0557 -3.0 , 0693 152 O9*O?1
2S k7,? II. 11.6 ·0617 -0.8 .0793 tY·~1 0I·2i
Is 53,3 13·S 11, ,01 - 2. .0093 16,21 O0.?!
.0 62,2 i3.t t2.1 :.OOT - 2·:2 lC1C3 16.45 E~·20
31 72,1 13,0~ 12·3 .1009 - 2G 121,29 16.60! ':,;
33 122.0 13·0 12.0 ·1722 -1·4 o2243 t7,11 86·04
!k 172·5 14·1 13·l .2325 -1·2 ·2e93 17·60 66,30
'S 232·1 1k.4 t3.k .3126 .'S 1.4 0?
36 3321·5 ikoO 13·7 ·:331 :'' 0~7" 93 1, S·O0 '37 42. 52 I ' '9 _ sS 
30 530~Z : 1.6h 14.4 ·745 · 93 19·07 1'.1q
39 0049 I6.A 1k.2 .0712 - 1 ·080gl14 0 S9.? Ok15
kO 760.6 16,9 i4,3 1.0359 -. 0 1·2090 t9.9e 64·00
k1 60.. 9 959 Ik03~ 5 1F,SI 966 .O """ 10483 2 ,9 S6!.9
3ATE * 011072 (-6.15. -0.001, -0.17)
0 R0N * 11072-1 76NA * .00499 3EL .155 00 * 190.0
v9UN 10372-1 1F/2 * .0023 00EL * .295 610 : 9160,
L 1TE I 1 0096 * 29·3 012 * .0096 01L3 * .271
I30) * 2.00 16 * .295 T0E6 A .O036 1EL4 · 99
































.0 0.0 ·3 0·0000
3.7 4.0 2.6 .0210
4.9 4.5 3.1 .0235
5.3 5.1 3.7 .0099
6.1 5.7 4.2 .0343
6.9 6.2 4.6 .0307
?.6 6.6 5.0 .0431
5.4 7.0 5.4 ·0475
9.2 7.5 5.7 .0519
i1.0 7.9 6.0 .0563
10.5 9.2 6.2 .0607
11.6 6.5 6.5 .0451
12.3 6.9 6.7 .0699
13.1 9.1 5.9 .0739
14.7 9.5 7.3 .0962
16.2 9.9 7.6 S0916
1?.8 10.3 7.5 .1004
19.4 12.7 S.1 , .102
20.9 11.0 0.3 .1190





































-10.6 2.0000 0.00 90.93
6O.0 .0746 6·4' 65. 17
-7.6 .0059 7.40 63.57
-6.9 .0066 0.36 62.03
'6.4 ·0079 9.24 00.69
-5.9 ·0~005 10.05 79.53
-5.6 .0399 13.90 76.46
-9.2 .0109 11,.5 77.44
4Z.9 .0211 1·2.2 7'020
-4.6 .0125 12.59 75.99
4,. .0135 13.42 75.14
-3.9 .0155 I1.36 73.56
-3.6 .0166 14.50 73.26
-3.2 .0166 06.53 72·24
-3.0 .0209 16.13 71.52
-2.7 .0226 16.54 70.53
-2.8 .0246 17.40 20.21
-2.! .0269 17.91 69.66
-2.1 .0755 15.36 69.27
-0.9 ·0315 15.90 69.66k
-1.7 .0340 19.33 60.0e
1.5 .0350 19,.5 67.61
-1.3 ,.939 20.70 61.99
-1.1 .0495 20.76 56.42
-0.0 C'536 21.t1 06.73
-. 9 .060 21.69 6s.53
-.7 .06as 22.15 69.44
-. 6 .07.6 22.60 65.02
.4~ .0393 23.43 64.55
.,3 ,1135 24.25 64.23
-.0 .1789 75.25 63.69
-. 1 .1636 26.20 63.71
-. .1B08 26.96 63.62
.0 .2356 26.19 53.49
.0 .2569 76.95 63.49
·.0 .3134 29.39 03.49
.3 .3554 29.30 63.49
.0 .4334 29.33 S 6349
.7 .5064 79.33 63.46
DATE * 011072 {-C.0. , -0.031, -0.571
T RUN · 11072- 61 005 · .O0334 0115 · .405 515 * 459.0
0 5UN 10372-0 Cr17 : .02 3 0 11F ,* 9 67# 605.6
13TE1 I 3 U!05 v 26.5 0 1L2 * .0326 0L13 = ·.60
K(E6006 -. 8210 G4 A 1.2 3 9a 9 6 4
.0 0 . 0 .0 0 0 0 -1 74 0 4 3 2. 7 .00 '9 11.11
4.6 4.7 3.2 .2092 -12.6
5.2 5.2 3.6 .010S -10.6
5.9 5.5 4.1 .0117 -9.6
0.5 9.9 4.9 .0030 -9.1
?.2 6.3 4.9 .0143 -0.5
7.6 6.7 5.3 · 0156 -6.3
6.5 7.1 5.6 .016S -A .1
9.1 7.4 6.0 · 0151 -7·.
9.7 7.7 6 .2 .0192 -7.4
13.4 5.3 6.S .0207 -7.7
11.7 0.6 6.9 .0233 -6.5
13.0 9.2 7.3 .0259 -6.3
14.2 5.6 7.7 .7254 -6.0
I.5 9.9 5.0 .0310 -9.6
06.8 10.! 6.3 .0335 .5.4
166 100.6 5.9 .0360 -5.2
20.0 10.9 0.6 · 0399 4.9
22·0 11.2 9.0 .0435 -4.7
0.0700 0.00 91.62
· 0061 5. 77 56.6 5
.0071 6.36 65.46





. 70 3 1 9.9 5 5 2.2 7
.3141 9.95 79.50


























23.9 11.5 9.3 .0476 -4.4 .0370 1 5.49 72.69 .902
26.5S 116 9.5 .0525 -4.2 .0411 15.56 72.70 .90'
29.1 12.0 9.7 .0579 -4.0 .04901 I6.17 71.67 .900
32.9 12.4 10.3 .0656 -3.6 .0511 16.04 71.16 .909
39.1 12.0 10.3 .0756 _3.4 .05q9 17.15 70.99 .906
44.6 13.1 10.6 .0957 -3.0 .0691 17.62 70.05 .907
54.2 13.6 10.9 .1079 -2.0 .0641 L1.30 6. .962
63.0 14.0 t1.2 .1271 -2.4 .0991 16.53 69.67 .69
7?9. 14.6 11.6 .1592 -2.1 .1240 19.66 67.08 .566
96 ·0 15.2 12.0 .1913 -1.7 .14q0 20.37 67.17 .8 2
1 8.5 1 5.9 12.3 .7361 -1.3 .1640 21.77 06.36 .762
044.3 16.7 12.7 .2574 -1.0 .2241 22.41 65.62 .667
176.4 17.5 13.0 .3516 -. 6 .2741 23.99 6k.92 .937
20,.6 16.3 13.3 .4157 -. 4 4.3241 24.97 64.44 *405
240.a 19.0 13.5 .4798 -. 2 .3741 25.50 64.04 .309
269.1 19.7 13.6 .5760 -. 1 .4491 26.40 63.77 .19'
353.4 20.0 13.7 . 042 -. 0 .9491 26.75 63.69 *056
417.8 20.0 13.7 .0325 -. 0 .6491 76.1i 67.65 .000







































v UN 1 72- CKI I I~ 0 EL~ 71411 IF I29,
PKATE 6 UI.F · 4. 0EL · ·01 0FL · .4k7
y(I NI 22.00 H , 10TTA , g OL .91
K(EOO1c -·k650 GAq- 1.k ET~ · 49 1.
T. U. T+ Yt3EL3 '!C I U ? ThU. O+
S ':I C, ,O OOO i. 00 . C 0.7 . 0 .o
3.6 3. 2,4 .0O4 -12·k. C6 I·II IT.9 .9 2 *9 2
k*3 I.i 2*5 ·ookq -1 .. Ot TO .9F '0.OS · 94 .95k
4.6 #*q 7·2 .§057 -i1.k · OESs 9·7I 09*6k ,9k2 I ,91~
6, I .9 3. 0·06h -tO·. , ooq 5.5S 04.OS .917 · 9 36
4.39~ ,O ,O? - 1C ,OtO5 5.0¶ Ok.1~ Oq, g 3 92
6· 7 , kk ,0C77 -t0.1 01 .2 032 99 * 2
6. .I 6, 1 SallOO0 -O.O ·1215 6.$0 62.60 .92k ·916
?· 66 9,0 · 0l -, 030 7.?! 0209 . 9·911








1 5.2 1 0.7 5.5






























110.6 15.6 12.1 .1370
172.1 16.1 12.4 .1639
159.2 16.6 12.6 .1976
199.9 17.6 13.2 .2681
240.6 16.? 13.6 .2956
29(. 9 19.9 14.0 .3659
362.7 21.0 04.4 .4500
444.0 21.5 14.6 .5510
539.0 21.6 14.6 .6460
574.9 21.6 16.6 .7134
629.2 21.6 14.6 .?7C7
-5.9 .O015 8.03 00.96
6e.7 .0165 6.33 50.51
-5.2 .0165 6.94 79.44
-7.6 *7205 9.49 75.52
-7.4 ·0229 9.97 ? 7, 94
-7.1 .C245 10, .4 37. 93
-6.7 .0275 11.10 76.61
-6.7 .0!39 01.66 79.92
-6.2 .0339 12.· 9 75.7q
-5.7 .0770 12.60 74.67
56.4 .018 1 . 02 74. 00
-9.1 .0479 13.43 77.53
-4.5 '0535 03.50 73 02
4.6 .0639 14.00 '2.54
-4.3 .f06 5 14.52 72.0q
4-.1 .0799 04.96 21.70
I3. .0935 15.39 71.07
3,.4 , 1096 15.59 70.26
-3.7 , 1435 16.51 69.65






























.5a 9 .69 7




















































OfTE . 011072 (-0.18. -0.001. -0.17)
RUN . 11072-1 STNA . .00279 OEL3
8UNU 10372-1 C0/2 .00191 OELH
PLITE * 9 UlINF 23.0 OELO 
8 8NI . 36.00 GH - 4.167 THETA
K(E061. -. 3253 GN . -01.007 ET3 
I V. U. T. V9OEL3 -O0 v
1 .0 0.0 .0 0.0008 -19.3 0.0000
0 2.9 2.9 2.0 .027 -13.8 .0I99
3 3.4 3.4 2.3 .0031 -13.1 .0069
4 3.9 3.9 2.7 .0036 -12.7 .0079
9 6.6 6*. 3.0 .000 -S12.3 .0009
6 4.9 6.7 3.6 .0045 -11.9 .0099
T 9.6 S.1 3.? .0049 -11.5 .0109
59 95.59 4.1 .009* -1.2 .q0119
6.6 9.q 6. .0098 -0I.8 .882
10 6.9 6.6 4.8 .0063 -10.5 .0139
11 7·. 7.1 9.3 .0072 -9.9 .0199
12 8.8 7.6 59. .0081 °9.4 .0179
13 9.8 S.3 6.2 .0090 -9.1 .0199
14 1i.8 9.8 6.7 .0099 -8.6 .0219
19 11.8 9.1 7.1 .0108 -8.2 .0239
16 12.8 9.5 7.4 .011? -7.9 .0299
17 13. 9.8 7.6 .026 -7.7 .0279
18 19.3 10.3 6.0 .0139 -7.2 .0309
09 16.7 10.6 .3 .01593 -6.9 .0339
20 18.7 11.1 0e.? .0171 -6.6 .0379
21 20.7 11.6 9.0 .0219 -6.3 .0419
22 232 0 1. 9.2 .0211 -. O .0469
23 26.6 12.2 9.7 .0263 -. 6 .0939
24 30.6 12.6 9.9 .027 -7 .3 .0619s
29 35.6 13.0 10.3 .a0324 .0 .0?19
26 43.0 13.4 10.6 .391 -6.7 .o069
27 90.4 13.8 10.9 .099 -6.4 .1019
02 60.3 16. 2 11 .09q -6.1 .1219
29 72.7 146. 11.9 .0661 -3.7 .169
30 90.0 15.0 L1.6 .019 -3.4 .1t19
31 107.3 1504 12.1 .09?7 -3.1 .2169
32 132.0 06.0 12.5 .1202 -2.0 .2669
33 169.t 16.8 12.9 .1·39 -2.6 ·3419
!4 218.6 17.9 13.4 .1990 -1.9 .619
39 268.1 18.6 13.9 .2440 -1. .5419
36 329.9 20.0 14.3 .3003 -t1. .6669
32 391.8 21.0 1*. .3968 -.6 .919
35 466.,0 21.8 15. .24i -. 3 .9I9
39 65.0 22.3 15.2 .9141 -.1 1.1i19
40 663.9 22.3 18.3 .606i -. 0 1.3419
6i 676.1 22.3 15.3 .6170 -. 0 1.3705
? U 010 72-$1 $ N I ·1002Ok OEL. 1EH 107.0 3 8 1172 139 * 002 IELN1.0*. .EUN 9 -26 E 10372-1 C92 - .00102 3 L8
1.991 NEWLI 1623.0 210P4 T C 12 U NE I 22.0 3 A12
.0917 ELI - 2I6 "N) 46.00 I . THET
.0$366 3714 * 9.018 (N 
.429 I . 1.12. 62K(E060 -.2960 GA'8 -9.66 9ET2
u T TAU. Q. . U . YeL T
0.00 91.9 1.000 .000 1 · . 0.0 .0 0.0000 -10.7 0.0000
3 I0 206 03.06 88.60 962 .921  2.6 3.1 1.8 .0019 -16.0 .0707
3. 847. 3 3 . 2.2 .0023 -13.7 .009?
6.89 85.61 .936 .9*2 6 4.9 6 3.2 .0033 -12.9 90O97
9.26 86.93 .93I .936 70. 4. 3.9 .0036 -02.2 .0077
1.69 06.3* .926 .90 
8.80 89..... 41 on4 ,9 9 .9 9 2 .200*3 -11.1 .0127
6.97 0a3.0 * 919 .918 10 6.3 9 4.9 .2067 nO.2 .0374 6 4. S· 03 1, 09
7. 0 6.1 9.1 .009a -10.6 .0197
8.57 00.49 891 .893 13 82 68 . 08 1. 07
9.10 79.90 *5 889 s88 1 I9. 7. 60 .06 -9.7 .01 979.436 70.889 .883 .87 19 10.0 .9 6.9 .0074 09.3 0717
90.7 78.31 . .8 87 1 1.0 88 68 081 -. 0 .1237
.0.18 77.89 .87E .868 07 11.9 9.0 7.1 .0080 -8.6 .0219
5 9 ~~~~~~~8 12.8 9.4 7.9 .009 -8. .027A.0.8 77.09 .873 .899 19 51397 9.7 7.7 .002 -_8.0 
.0.99 78.69 D* 9 s71 I.893 1
t.1.1 79.83 .868 .846 20 19.1 02.1 8.2 .0112 -7.6 .0727
.1.80 70.:137 866 .8*1 21 16.9 10.6 8.4 .0122 -7.4 .0297
.2I17I 76.88 .869 ~ 22 17.9 10. 8.6 .0132 -1 .07
.10 * 9:66 :82 213 9.7 0.1 8.9 .0166 -6 .06
0~~~~~~~~~~~~~~~~~~~~2. ·0? 60·6 ·895':l
.3.02 73.99 .860 2 2 0.6 9.6 .0163 .6.- .0477
.3.37 72.96 .872 80 29 29. 02.1 9.9 .0187 6b.! .047
.3.0 792.76 .89? .798 26 29 12.6 99 2 - 0
.4.621 71.2 .89 186. 023. 10. .030 9.1 .092
14 1~ ~ ~ ~ ~ ~1 9$ 9·4 t.0 ,006 - 9? SI 09
.4.92 70.69,80 909 .758 29 67.9 17.6 00.9 .034 a 4.9 "10
I.9.2 70.11 .919~ .738 3 964 00 011 006 -. .17
.9.91 69.97 .921 .70 315 E906 14. 01. .00? -6.3 1627 . 697 92 8 2 820 06. 01. 105 - .0 .177
$0·1~~~~~~~~~~~~~~~, 7?·89 I87 ·960 ' :11 I     $ $1, 920 6·5 ,0 -0, a 294
'.73 88.16 *901 .631 33 100.6$ 19.3 122. , .0477 -7.7 .2177
5.8.6 67.26 .88 .8:6 03. 97 1. 099 -. 27
.9.39 86.41 .0736 . 39 198.3 16.6 12.9 .1079 -2.9 .36927
20.83 89.67 .969 36 204.9 16 7.313.3 .10 -2 . 6327i.61 8.93 I .*4 3 0. 1 -1
2.90 8639 .20? .130 39 136.1 20·. 16.6 .272 -1.2 ,797
3.01 63.93 0 .09 .06122 9 8 26 9 .3.0 .. 7 9
23.0 67a8* ao .000 60 151.0 22.6 19 6.9 .0990 3 1.919.27
3.06 63.86 .a00a 000 61 643.6 $02. 9.7 .2782 -1 1.03927
62 22·9 19.7 .9669 -6·0 1.927
63 76 2. 1. 99 D I.'
25 25·3 u. 2 1 9.7 , 10 -6.! .0647
1.03 9QEH · 1239.0
t1.20 R8E . 0971.8
·1176 OL3 . 2.8??
.1703 EL .11.893
.630 H .,922
U T T3U8 Q0
0.00 91.89 1.000 1.080
2.95 6.71 .s990 .970
3.14 88.06 .956 .969
3.47 07.62 .951 .959
3.73 86.97 949 .993
kOO 06·20 ·945 ·9i66.82 8 . 8 9 .4
4..3 85.90 9. 0 .960
4.86 86.93 936 .934
6.90 86.40 .932 .928
9.30 8!.6* .928 .923
8.81 83·.6 .·92 .9t1
8.92 8z2.o .919 .903
6.8! 1.91 .911 .904
?t.12 0117 .903 .097
?7.6 80.36 .897 .889
8.1* 79.83 .890 .884
8.62 79.16 .696 .97?
9.05 78.61 .879 .872
9.33 78.19 877 .867
9.69 77.36 .874 .S99
9.99 7?.9* .972 .899
1.31 76.59 .·97 .50
10.71 75.99 .867 .844
10.18 75.21 .964 .95
11.80 79.00 · 63 .,36
11·9!6t ?k% ·66 0826
t.87 7?!.62 .666 .026
12·.8 72.96 .872 .806
13.00 '29s2 .79 .798
13.!3 72.19 .886 .792
13.72 71.53 .89 .777T
16.27 73070 .90 . 789
140.7! 70.39 9 .9 .I763
15.18 69.67 .90 .713
15.80 60.9? .968 .677
16.68 89.19 .931 .628
1t.91 67.1l .899 .936
19.39 6s.93 .654 .395
20.6? 69.09 .402 .292
21.9f 66.36 018 .117
212.9 63.93 .·09 .,02
22.01 63.30 .00s .0o0
22.01 6!3eL .000 .002
30AE · Oo1072 (-0.09. -0.00t, -0.17)
T eUN 11072-1 STN 0,00259 3EL6 · t 591 87N . 1596.0
RUN . 10372- CF02 . :.00?6 OEL# I 19 IIEW 2296.0
PL8TE . 15 UINE · 21.* 07L2 . .161 3L73 . 3.477
803N) 598.00 GI 6.1:78 THETA .2007 3 O6L -4.3'7
K(E068- -. 2120 GA . -. 9951 ETO * .421 H . 1.S03
I 8- U. T Y/OIEL! -0O 9
1: o.0 .o o0 .0  -18.2 0..000
2 2.8 .2 1.9I .0017 -16.5 .0062
3 3.2 3.4 2.2 .0020 -14.2 .CC72
6 3.6 3.7 2.9 .0023 -13.8 .O002
S 4.1 .0 2.8 .3026 -13.6 .0c92
6 .5 4.4 3.2 .0029 -13.0 .0102
r 9.0 4.8 3.5 .0031 -12.7 .0112
59. 59. 3.8 .0034 -12.3 .0122
9 9.8 5. 4.1 .0037 -12.1 .0132
10 6.3 9.9 4.5 .0040 -t1. .01i42
11 6.7 6.2 4.7 .003 -11.8 .0190
12 7.6 6.6 5.2 .0O04 -10.9 .o01?
13 8.9 7.t 5.7 .0094 -10.9 .0192
14 9.6 7.7 6.1 .0060 -10.0 .0212
15 10.7 8.4 6.7 .006 -9.9 .0262
E6 12.0 9.2 7.2 .0077 -9.0 .0272
17 13.4 9.? 7.6 .0089 -0.6 .0302
0e 16.? 0o.1 8.o .009* -8.1 .0
19 16.9 0to. 9.5 .000 -7.7 .030
20 19.1 11.2 0.8 .0122 -7.3 .0432
21 22.2 1S., 9.4 .0142 -8.8 .0902
22 29.7 12.4 9.7 .0169 -6.4 .0082
23 30.2 12.6 1.2 .31S3 -6.0 .0682
24 36.8 13.3 10.6 .0236 -8.6 .0832
25 47?. 16.0 l1.0 .0306 -5.1 .102
26 98.9 14.3 t11.3 .03?? -4.0 .1332
27 74.3 14.2 1l.8 .0677 -4.6 .1682
28 92.0 IS.2 12.1 .0990 '.41 .2082
29 I11.1 I.97 12.6 .0732 -3.7 .2982
30 147.3 16.3 12.8 .094 -3.3 .3332
S31 t1.6 17.4 03.9 .1370 -2.6 .6832
30 300.0 10.8 14*2 .1937 -1.9 .6832
08 396.3 20.1 1.8 .2904 -1.6 .832
34 678.7 21.3 19.2 .3071 -. 9 .002
39 S6?7.1 22.3 IS.7 .3630 -. 5 1.2832
36 es69s.59 22.9 9.q 4205 -. 2 1.6032
3? 743.9 03.Z 16.1 .67T72 -. 0 1.603
3s 032.3 23.2 16.2 .930 -. 0 1.8632














































































DOATE . 011072 (-0.5, -. 091. -0.170
T 0UN 101072.1 STNA .00245 EL. · 1.639 97. . 1. 34.0
V 9UN 10372-1 C/2 * .00171 TL' 1.706 89 2960.2
7181 * 1So UIN0 . 70.9 0DE2 . .167* TEL! . 6.108
8218 - 270.10 GN .18: THETA . .2019 O3L7 17.1E 6
K(6o06) -. 1800 GA . -. 9qL 8FI T .619 H . 1.498
0 U. 0 . 8/OEL3 -I0 Y U T T3U0 Q0
1 . 0.0 .O O.O03 -05.4 0.0000 3.00 91.92 1.003 1.000
2 2.6 3.3 1.8 .0015 -16.9 .0C62 2.95 89.t! .999 .974
3 3.0 3.6 2.1 .0017 -1.9 .0072 3.1S 89.56 .990 .964
* 3.9 3.9 2.4 .0020 -l.2 .0082 7.95 08.03 .967 .963
9 .9 4*.2 2.7 .0022 -13.8 .0192 3.7! 97.36 .96? .997
6 6.3 6.0 3.0 .0024 -13.4 .O102 3.99 06.28 .939 .951
7 4.7 6.e 3.3 .0027 -1!.l .0112 6.2! 8E.17 .939 .949
8 5.2 9.0 3.7 .2029 -12.7 .0122 4.37 85.9 9? .9 .38
9 .6 .3 6.3 .0031 -12.6 .0132 4.72 99.09 .929 .934
10 6.0 9.6 6.3 .3066 -12.1 .0142 6.90 6.6,9 .929 .929
i1 6.9 6.2 .9 .0039 -11.9 .0162 45.7 83.96 .918 .919
02 7.7 67 9.3 .2063 -11.2 .0102 9. 82.89 .911 913
13 8.6 7.6 S.? .0068 -to.7 .0202 6.94 82.12 .902 .905
14 9. 8.0 6.1 .0093 -o10.3 .0222 7.?7 00. 4 .96 .99
19 10.3 8.6 8.6 ·009O -1*0. .02*2 7.69 01.00 .989 .899
16 11.6 9.0 7.0 .0069 -9.*6 0272 7.9 79.92 .80 · 83
17 12.8 96 7.4 .0072 -9.0 0302 8.39 79.2! .070 .916
18 16.1 9.9 7.9 .0079 -8.6 .032 0.02 70.69 .871 .869
19 1.4 0o. 0. 0 .006o -0.4 .0362 9.0 70D.2 .069 .67
20 T7.1 t0o6 8.5 .0095 -0.0 .0402 9.6* 7?.68 .965 .899
21 1S.8 11.1 8.0 .1080 -7.7 .0*62 9.84 76.97 .062 .95!
22 20 9 11.6 9.2 0117 -7.3 .0692 10.26 76.28 .098 .866
23 23.0 11.9 96 .0129 -6.9 .0942 10.95 79.6! .996 .839
2 29.6 12.2 97 .0163 -6.7 0602 10.52 79.36 .056 .836
29 29.0 12.9 10. .0062 -6. .0682 10.02 74,87 .S56 .929
26 33.2 13.0 10.3 .0186 -6.0 .0702 11.55 74.71 .056 .023
27 39.6 13.5 10.7 .022l -5.8 .0932 1l.95 73.7? .9S? .815
28 50.S3 1.8 I1.1 .0280 -5.! .,112 12.22 77.03 .063 .060
29 63.0 14.6 11.9 .032 -9.0 .1682 12.81 72.60 .069 .793
30 77.9 14.9 11.9 .04395 -. 6 .1232 13.22 71.71 .880 .779
31 94.9 9.3 i2.1 .10529 -6.3 .2232 13.98 71.2 .,09? .769
02 116.2 I9.7 12.0 .8668 -!.9 .2732 13.92 70.69 .908 .792
33 1S9.7 18.6 13.0 .0889 -3.5 .3732 1X.7o 69.08 .927 .721
34 210.9 17.4 13.5 .1002 -?.9 .4982 05I.6 8099 .937 .6?2
35 297.0 19.9 t1.1 .1696 -2.3 .69E2 16.66 67.86 .06 .:99
36 302.1 19.8 16.7 .2130 -1.7 .0992 17.· 9 6F.90 .25 .1
37 909.7 21.3 19.6 .2842 -1.0 1.1l92 18.93 69.78 .956 .397
30 637.3 22.6 19.9 .399 -. 5 1.492 Z0.07 64.9! .206 .2t3
39 07.6 0.9 16.4 .4902 -. l. 2 20.86 e8.12 . 0* .030











DATE * 011072 )-0 .I. -0.oo1. -0.17)
T RUN - 11072-1 SNA .000237 OEL .
v UN 10372-1 IrF2 .00167 OELS
PLATE . 21 UINF . 20. OEL2 .
XIN) = 02.00 G4H 4.181 THETA 
KIE06)- -.1560 GA * -. 87 sETA -
V. U. T. YIOEL3 -T0 v
1 .0 0.0 o0
2 2.7 2.8 1.9
3 3.t .2 2.2
4 3.S 3.6 2.4
5 S.9 4.O 2.8
6 4.4 4. 7.1
? 4.8 4.7 3.4
8 S.6 5.4 4.1
9 6.4 6.0 4.6
1O 7.2 6.6 5.2
11 6.0 7.4 5.5
12 9.7 8.1 6.1
13 10.5 0.5 6*6
14 11.7 9.1 7.o
15 13.0 9.6 7.6
16 14.2 t1.0 7.8
17 15.8 1o.6 0.4
18 17.8 15.0 e8.
19 19.1 11.4 9.0
20 22.0 12.0 9.5
21 25.3 12.5 q.5
22 29.4 10. 10.2
23 35.5 i.* s10.6
24 45.0 13.8 11.0
25 58.1 04.5 11.5
26 72.5 t1.9 10.8
27 88.9 s5.4 12.2
26 109.4 15.8 12.5
29 140.2 16.2 12.9
3 18t1.2 16.9 13.3
31 242.7 17.0 17.5
72 724.6 19.0 14.*
33 427.4 20.7 15.0
34 529.9 21.3 15.5
35 653.0 22.0 16.0
36 776.1 20.9 1E.4
37 099.2 23.0 16.6
38 1E22.3 23.9 1E.7
39 1145.4 23.9 16.7
.0000 16.7 0.00






































2.102 REO . 2063.e
1.977 REQ . 2766.0
*.1929 IEL . .745
.25s GEL4 . 19.011
.4C1 . 1.46
I T TAUR 18
.Q0O 91.75 1.00o 1.000
2.37 08.00 .961 .971
2.72 00.33 .996 .966
3.00 07.77 .950 .961
3.5 07.15 .946 .955
3.71 86.6s .941 .952
4.02 86.14 .9.E .945
4.61 85.02 .927 .934
5.1, 84.16 .s1e .925
S.6e 03.45 .91Z .918
6.29 52.62 .90C .910
6.90 01.70 .091 .921
7.2e 0o.78 .5E6 .892
7.77 O.13! .e78 .006
8.25 79.27 .872 .576
8.6f7 7e8.79 .56e .072
9.1 77.89 .061 .0S0
q.65 71.42 .e57 .so
9.74 7T.82 .854 .051
10.24 76.10 .8UQ .843
Lo 57 75.51 .*84 .036
11.04 79.94 .e84 .029
11.47 74.13 .8k0 .015
11.78 73.58 .044 .01o
12.2S 72.73 .8e4 .798
12.74 72.19 .85E .709
1!.t2 71.S! .055 .774
13.5e 71.11 .62 .762
13.90 70T.4 .072 .74
14.4e 69 .2 .00 * 721
15.24 68.09 .055 .679
16.22 671.69 .67 .612
17.32 6 .96 . 77! .E21
15.2! 6E.11 .635 .411
19.7! E5.27 .4, .272
20.07 64.63 .180 .153
20.35 64.21 .047 .OSS
20.42 6.. O6 .0C .00
20.42 64.06 .O0C .00O
GATE 0tl07?2 (-6.15t -0.0a1, -0.171
8 RUN . 1072-1 ST.A .0 0234 OEL . 2.20 -E" * 2215.0
' RUN 10372-1 0CF2 . .08164 GEL- 2.120 REA 2925.0
PLATE 23 U2NA = 20.0 OEL2 . .2EI C OEL! * 5 o91
X(IN) . 90.00 gH . .167 THETA . .271 GEL 2'I.629
K(E061. -.140 GAS * -. 093 9ETA = .409 H * 6.4S

































































0.000t -16*9 O,0000 0.00 91e6
.0014 o58.0 .0174 2.61 50.80
.0015 -tI.7 .0084 S.07 88.33
.001? -Z14.4 .O94 .2) 07.74
.0019 -1i.9 .0104 3.92 87,08
.0021 -17.6 .0114 3.75 86.47
.0023 -1!.3 .0124 4.0I 86.3:
.0027 -12.7 .01t44 4.5 85.5
.0030 -12.2 .0154 5.00 64.25
.0034 -1t.7 .Oe64 5.97 03.36
.0035 -11.7 .0204 6 .00 6,.
.0042 -10.9 0224 6.7 82 ,09
.0045 -10.5 .0244 6.e5 51.3'
*.051 9.9 *C274 7.22 80.45
.C057 -9.5 .074 7.76 79.74
.0062 -9.2 .0334 8.2C 79.20
.0070 -8.7 .0374 8.t8 78.7S
.0077 -8.4 .0814 .99 77.98
.0085 -6.0 .454L 9.29 77.30
.0094 -7.7 .004 9.60 76.865
.2109 -7.4 .084 10.0! 76.22
.0 25 -. 9 *.06 10i.q4 75.45
.0156 -6. .0034 11.01 746.7
.0203 -6.0 .10854 11.2 73.92
.OZ59 -5.4 .174 11.79 73.07
.0325 -5.2 .1734 02.2! 72.40
.0400 -4.0 .7234 12.60 72.01
.049I 4.4 .2634 12.96 01.75
.3635 -4.C .336. t3.48 70.75
.0823 -3.6 .4364 t4.0e 71.06
.1104 -3.1 .58, 1i4.7 69.16
.1386 -2.6 .734 19.41& 5E.46
.1667 -2.3 .804 16.04 67.69
.2043 -L.1 1.0884 16.02 67.10
.2415 -1.5 1.2806 17.11 66.54
.2981 -1.£ 18804 18.501 65.69
.3544 -. 5 1.5ee8 19.4! 64.9q
.4299 -. 1 2.2804 19.9t 04.37
.54I -. 2.6884 20.54 64.12
.5797 .I 3.0854 20.01 84.09
OATE = 21t772 2 (-C.IS
T UN . 11772- STN . .00548 TEL -
S *UN 1229?1-t Cr2 * .00320 OELO
-LATE - I UINr 39.6 OEL2 -
X(080 * 2.00 CGH 4037 VHETA
KIE06). -. 4400 GA - -. 416 9ET 
T ¥R U- TO 0/OEL3 -10 I
1 .2 5.0 .0 0.0t02 -10.1 0.8001
2 4.9 4.5 7.2 .0290 -6.0 .0060
3 5.7 5.2 3.6 .0336 -6.2 .0070
4 6.5 5.9 4. .C7 -. .
5 7.7 6.5 4.7 .O43S -. 4 0C901
6 5.1 T. S.1 .015 -S.,O .0101
7 6.9 7.4 5.4 .0933 -. e .010 I
6 9.8 7.9 5.7 .05S1 -.:4 .0121
9 10.6 8.7 5.9 .0630 -. L .0130 1
10 l1.4 5.6 6.2 .0678 -3.8 .040O
11 12.2 8.8 6.1 .9727 -!.E .0152 1
12 13.0 9.1 6.6 .9775 -!.4 .0161 
13 13.0 9.4 6.8 .024 -3.2 .0170 1
14 14.6 9.6 7.9 .0572 -3.0 .002 1
15 8S.5 9.0 7.1 .0901 -2.9 .0190 1
16 17.1 11.2 7.5 .1118 -2.6 .021 
17 .7 10.5 7.7 . S1115 -2.7 .0230 1
10 20.,3 1., 7.9 .1212 -2.1 .0250 0
19 22.e 11.1 8.2 .* 177 -1.9 .0260 1
20 25.2 11.4 8.4 .1503 -1.? .0310 C
21 28.9 11., 8.6 .1697 -l.4 .0750 
22 31.7 1 2.0 .5 .1591 -1.3 .039 2
23 35.8 12.3 8.9 .2133 -1.1 .O44 2
24 39.9 12.5 9. .2376 1-. .0490 2
25 S.E 12.e0 9.2 .2716 -. 8 .060 2
26 52.1 13.1 9.1 .710o -. 7 .060 2
2? 60.2 13.4 9.9 .3589 -. 5 .070 2
25 72.4 13.e 9.7 .4316 - .0690 20
29 s0.7 L1.3 9.6 .I2S7 -. 3 .LO 2
70 10.0 *14.e 9.9 .6257 -. 2 .1290 2
31 813.4 I1.5 10.0 .I ss .1 .1640 2
32 174.1 16.! 10.0 i.0360 -. 1 .2140 2
33 214.8 16.9 10.0 1.286e -. 0 .2640 2
34 275.0 17.2 13.1 1.6444 .E .7qo 2
3s 269.1 17.2 I0.1 1.7236 .o .3557 2
36 329.8 17.2 le.l 1.9662 .0 .1053 2
37 411.1 i7.2 10.1 2.4517 .0 .5053 2
-0.002, -0.87)
.1E0 OEH = 147.0
.296 Sf8 . 500.0
'.006 GEL! . .271
.032o6 L4 5 839











































K6E060 . -. 8260
! ¥+ U. T.
0 .9 0.0 .0
2 4.5 4.5 ?7.
3 5.2 4.9 7.
4 S.9 5.4 4.1
9 6.5 95. 4.5
6 7.! 5.2 9
7 9.0 6.e 5.8
8 9.7 7.0 5.7
9 9.4 7.9 6.8
to 10.1 7.7 .3
11 1.6 .,O 6.6
12 01.4 6.4 6.9
13 12.1 .7 7* f
04 12.0 9.C 7.2
1 13 S 9.2 7.5
16 l.9 9.7 7.5
17 16.3 10.1 0.7
18 17.6 iE.! 5. 
t9 19.0 10.6 5.7
20 21.1 11.0 9.0
21 2!.1 1i.! 9.2
22 25.9 11.6 9.5
23 26.6 11.9 .8
24 31.4 12.1 10.0
25 34.2 12.4 10.1
26 37.6 12.6 10.3
27 44.5 12.9 1C.7
28 54.8 13.4 11.0
29 68.6 17.5 11.4
30 8S.! i.7 1il.7
31 103. t14.8 12.0
32 137.4 15.? 12.9
33 171.5 16.4 12.8
74 206.2 17.1 13.0
35 275.0 18.1 13.2
76 343.9 16.5 17.'
37 412.7 18.6 13.3
8 447.6 18i.6 13.3
DATE · 011772 (-c.1s. -2.0cZ, -0.1'7
?NA19 .238 G EL" .776 VE = !37.1
Cr/2 .00279 TELt" 5 4? RE . 778.0
UPNr - 2e.9 TEL? .076 TEL! .624
GH 4 .39 RTHETA 6eS6 EL 4 2.7: !
GA 2 -1.162 SETA = .7!! H * 1.524
8/TEL3 -0 v U 0 T AU. O.
00O012 -!7. 0.0000 3*5C 9l.79 1.00: .I000
.2l13 -10.s .8766 6.49 8.s7q .883 .907
.0119 -9.! .0Q76 7.07 81.37 .8S9 .79
.0134 -q.2 .0086 '.75 e8.17 .557 *.8q
0150 -6. .0,95 0.42 62.20 .4 .843
.0166 -6.7 .014 9.02 51.3! .I!, .,25
.0151 -5.1 .Cl11 9.67 8C.s! .821 .813
.0197 -7.6 .0126 10.23 79.7' .811 .501
.0212 -T7 .C13E 10.5 79.c9 .601 .789
.7228 -7.c .0116 11,20 78.4 .794 .775
.oz24 -6.7 .:15' 110.82 7.6S .757 .76be
.0259 -6, .0156 12.10 77.24 .775 .757
.075 -6.! .0175 12.61 75..q .7 . 752
.0290 -6.1 .c0e8 12.99 ?6.4E .767 .743
.0306 -5. .,0196 17.4 '9.95 757 .733
.0337 -5.5 .0216 13.SC 75.20 .77 .720
.0658 -5.1 .6236 14.55 74.49 7'3 .706
.0799 -4.9 .C25s5 14.9 73.92 .70' .695
.0431 .4.6 .0276 15. 17 7.35 .727 *e.
.0477 -4. a .705 15.94 72.51 .719 .67
.0542 -'.l .0!36 15.35 72.24 .71E .661
·.057 -7. .!7-6 16.78 71.61 .72I .647
.0649 -7.5 .O041 17.01 71.10 .70E .635
.071L -3.3 *.756 17.5S 7C.71 .702 .625
.0774 -7.2 .0496 17.9l 7C.32 .702 .614
.0852 -0.0 .0946 15.21 69.90 .697 .60L
.·100 -2.6 .*066 15.E5 89.21 .699 .SO6
.1242 -2.3 .c796 19.77 6e5.5 .688 .S51
.l594 -2.0 .096 20.04 67.76 .677 s500
.1943 -1.6 .1246 20.7? 67.01 .698 .. 43
.233! -1.0 .1496 21 .2 66.35 .628 .086
.3113 -. 9 .l996 02.67 65.4k .61S .2E6
.3093 -. 5 .2' 96 2!.7 6e.77? .44 .tq?
.4673 *.4 .299 24.eC 64.3 . 326 .130
.6232 -. 1 .396 26.2! .e 15 I9 .030
.779r -. O .996 26.E 63.65 .056 .000
.9382 -. 0 .5996SS 26.90 E3.6 00 .082
1.014* -. .*0Ok 26.91 e!.65 .000 .002
130
0ATE * 01±772 I-0.t1, -0.002, -0.17)
0 8UN = 117221 5T3 - .00330
8UH 1229711 02/2 .002k4
PLTE * 6 20SF 4
5(188 = 00.02 GH 4.600
K(E06)2 -. 4600 GAN -. 982
! Y U. T. Y/9EL3 -30
1 , : 0 0.0 .0 0.020 .1.2.
2 42 4.0 2. .0088 ±11.7
3 4.0 4.5 3.2 .0067 -1t.2
4 5.3 8.1 3.6 .0075 -10.7
5.9 85 4.0 .I 083 10.2
S 6.5 9.9 4.5 .0291 -9.2
2 7.1 6.4 4.2 .0099 9.4
8 7.7 6.8 5.2 0103 -9.1
9 8.3 7.1 9.5 a216 -8.7
10 8.9 7.4 5.7 .0124 -0.5
11 9.5 7.3 6.1 .0132 -8.2
12 10.1 8.1 5.3
13 11.2 0.5 .7 .017 7.5
54 i2.4 8.9 7.1 7 -7.
18 13.6 9.3 7.8 0190 -6.7
a I S ' I -6.716 14.8 9.7 7.9 .0236 -6.4
17 16.5 ±0.2 5.3 .0231 8.
19 15.9 ±0.8 5.7 0.264 -5..
19 21.2 11.1 9.1 .0297 5.2
23 23.6 11.5 9.4 .0330 -4.9
21 2583 11.7 9.5 ,0354 4.7
22 09.3 ±2.0 9.8 .2396 ..
23 31.2 12.2 10. .0437 -4.2
24 37.1 12.6 10.4 .0S19 -3.9
25 48.9 ±3.2 10.9 .0653 -3.4
26 60.6 13.6 11.2 .0548 -3.1
2I 72.4 14.0 11.5 .1013 -2.7
22 54.2 14.3 11.7 .1177 -2.5
29 113.6 19.0 ±2.2 .1588 -2.1
30 143.0 15.6 12.5 .2030 -1.6
-± 72.4 18.2 12.5 .24±1 -1.4
32 221.8 16. ±0.-1 .7822 -01 
33 231.2 17.3 13.4 .323 .
34 290.0 ±9.3 13.7 4056 - .5
35 348.q 19.1 1.2a .4,89 -.2
36 407.7 19.6 14.2 .5701 -.0
37 466.5 ±9.7 14.2 .6524 -. 0
35 825.3 19.7 14.2 .7346 .0
39 563.3 19.7 14.2 .7878 .0
OELH * .67? 8EM - 674.0
329EL .653 828 1573.2
0212 .030 3EL3 *1.12
36206T- .28I4 0EL4 - 4,811
26 TX .09 1.503
T U T TAU. 06
0.20000 200 91069 1.002 1.020
·0097± 4.92 86.74 * 886 .9±8
,.081 5.81 80.78 .870 .902
,009± 6.26 84.67 . 555 .883
.0±0l 6.82 83.87 .842 .87O
.0111 7.32 82.95 *830 .584
012± 7.90 62.29 ,8±7 .k43
.0031 8.37 81.85 .806 .330
.234± 3.78 80.90 .797 .819
.0151 9.21 80.49 . 785 .8±2
.0161 9.67 79.83 .779 .80!
.017± 9.97 79.35 .771 .793
.0191 1O0.8 78.46 .76a .777
.0211 11.05 77.71 749 .764
·.0731 11.51 77.02 .738 .782
.025± ±2.02 76.23 .732 .739
.0251 12.65 75.47 .717 *724
.032± ±3.30 74.67 .705 .709
.0761 13.74 73.92 .698 I695
.0o01 14.21 73.32 .690 .684
·.0i31 $4.49 73.20 .556 .675
.248i 14.52 72.45 .600 .666
.0531 ±5.o0 72.03 .679 .69'
.1631 19.13 71.42 .675 .642
.08*T± ±8.30 70.39 .669 .614
.1031 16.3! 69.72 .669 .592
.1731 17.'0 8q.18 .661 .570
.1431 17.6' 65.76 .696 .96f
.1931 18.57 67.83 .634 .695
2 91 $ .31 67.04 .60 ' .437
.2931 20.03 81.50 .554 .386
.3431 23.74 89.96 .496 .329
.7931 20.46 85.50 .431 *783
.4931 22,08 4.7 .297 .170
.5a7 ? 23.8 64.29 .18' .089
.6931 24.21 23.97 .103 .023
.7931 24.39 80.81 .03' .00
.8931 24.40 63,.7 .02 ,.000
.q977 24.41 1?.75 .30C .000





0 2. U2 T.
2 339  26
3 4.4 4.3 3.0
4 5.0 4.7 3.4
5 8.3 8.1 3.8
6 6.0 5.5 .1
7 6.6 5.9 4.3
8 7.1 6.3 4.9
9 7.7 6.7 8.1
l0 8.2 7.0 5.4
11 A,? ?:! 6;731 9.7 7,3 0.
13 1.4 I.2 6.4
14 11.4 8.7 8.9
19 12.5 9.3 7.3
16 13.6 9.7 ;:6
17 I4 7 9.9 7.9
19 17.4 10.5 5.5
70 ±q.0 10.9 5.08
21 20, 6 11.2 9.2
22 22I. 11.5 9.4
23 25.5 1.9 9.7
74 32.8 12.4 I±.1
25 36.2 ±2.8 10.5
26 41.6 13.0 10.7
?7 49.7 13.3 11.0
28 63.2 13.7 11.4
29 76.7 14.2 11.7
33 103.6 14.8 12.2
3 10!0.6 19.4 12.K
37 157.6 19.9 12.3
33 211.9 16.7 1~33
34 265.4 17.6 13.7
35 719.3 19.3 14.1
36 373.3 19. 14.3
'7 481.1 23.1 *14
78 59.6 20.3 1,6q
39 696.5 ?0.3 ±4eI
3ATE - 01772 (-0.15. -0.002, -0.17)
STNA * .00315 0LM · .0a9 RE. · 901.2
02/2 * .00231 OILS · .896 RE2 1J30.0
2062 = 23.0 0212 · .07!1 0213 · 1.688
28 .008 08E2A · .0109 324k 6.767
GAN * -. I02 8226 · .2A 8 M * 1.679
"/0213 -00 ¥ U T TAU.
0.0000 -14.9 0.0000 0.00 91.82 1.9000
. 0042 -12.5 .0072 4.39 87.33 .859
.0047 o12.1 .0C82 4.08 98.53 . $77
.0053 -11.5 .0892 8.30 85.43 .868
.0059 -11.1 .0102 5.78 84.67 .855
.0060 -10.7 .0112 6.00 24.01 o844
.0070 10.' .0122 6.62 83.33 .13'
.0076 -I.9 .0132 7.09 82.53 .821
.0082 -9.7 .0142 ?.60 82 .12 .809
.50e8 -9.4 .0152 7,9 . 80.55 .800
. 000 -0.0 .0142 a.,4i 55.82 .792
.30099 -8.8 .0172 9.68 50.48 .787
. 0111 -8.4 .0192 9.30 79.71 .767
.0022 -8.0 .02±2 9.92 75.91 .757
.0134 -7.6 .0?32 10.5! 75.13 .732
.0142 -7.2 .0252 ±1.02 77.42 .727
. 0157 -6.9 .2272 11.25 76.9± .722
.0±69 -6,7 .0292 11.4! 78.77 .717
.·186 -6.3 . 0722 11.98 70.7. .707
.0703 -8. O .0792 12.34 78.1! .700
.5220 -5.8 .0522 12.68 74.79 .697
.024 5.5 .0422 t3.52 74.16 .686
.0272 -5.1 .0,72 13.42 73.50 .679
.3330 -4.7 .0572 04.03 72.72 .472
.0355 4.4 .0- 12 ±4.42 72.06 .668
.0445 -4.1 .C772 ±4.80 70.61 .665
.0532 -!7. .0922 15.12 70.95 .66
.0676 -o.4 .1172 ±5.60 '2.29 .667
.0520 -3.2 .1422 16.08 69.73 .666
.1109 -2.7 .1922 16.801 88.5 .68'
.1397 -2.4 .2421 ? 17.4 68.78 .655
. 1696 -2.0 .2922 18.00  7.65 .643
.2269 -1.5 .3522 ±2.97 66.71 .555
.2840 -1.1 .4322 ±9.9, 68.93 .5SI
. 3417 -.8~ .2922 22.82 65.29 .397
.399 -5 .6922 21.65 84.75 .28?
.5147 -. 1 .2922 22.23 14.2o .103
.6301 .0 1.0922 73.00 63.7! .007
,749S .0 1.292p ?3.22 63.7! .000
I RUN = 11772-1




T I+ U. T+
1 . .0 .
2 k. 0.9g 2.5
3 4.7 4.3 7.1
4 5.2 4.7 3.6
5 5.7 5.0 3.9
6 6.2 5.4 4.3
7 6A. 5.8 4.6
8 72 6.1 4.9
9 7.7 6.4 5.2
to 8.2 8.7 5.6
11 0.7 7.0 5.7
12 9.8 77 6.2
13 ±0.8 8.2 6.6
14 11.8 8.6 7.1
15 13.0 9.2 7.6
16 14.8 9.9 9.2
±7 16.9 10.5 $5.
1s 18.q 11.0 5.,
19 20.q 11.1 9.2
20 23.4 11.6 9.5
21 26.5 12.0 9.5e
22 29I5 12.3 60.1
23 33.1 12.5 10.3
24 77.1 12.8 12.5
25 42*2 ±3.1 12.!
26 49.8 13.5 11.0
27 59.9 3.8 1t1.
28 72.6 14.1 11.S
29 90.3 14.5 12.0
I0 110.6 ±5.0 12.3
31 135.9 15.4 12.3
32 173.q 16.1 ±3.0
33 226.6 16.9 13.5
04 288*0 17.8 13.7
35 351.3 15.5 ±4.3
36 427.3 19.4 14 .
37 503.3 20.2 1k.9
35 604.7 22.7 15.9
39 ?06.0 22.7 iS.:
40 736.0 20.7 i5.3
41 812.0 20.7 15.3
O06T : 011772 3-0.18, -0.002, -0.173
0006 * .00300 301 =4 1.136 029 = 1105.0
C2/2 .032210 118 * 1.120 829£H 1975.2
OIF = 0. OL2 I= . 1 Oq! ~L! 21U T 5 - 7 1 0 2 1 .4 .0 9 2 32 3E 2 . 5
GH ' 3.9 6 0 6036TA .13 86 321- 5.637
GA± * -.552 9208 A .2e3 P 1.4 75
V/OEL3 -TO I U v TAU.
0.0000 -15.3 0.10 2 0.0O,0 91.56 1.000
.2237 -12.6 .023 .21 56.94 .899
.0041 -12.2 .0093 4.07 86.16 .980
.0046 -11.7 .0103 4.96 85.23 .869
.0750 -61.3 .0113 5.37 8.64 .59
.0055 -±1.0 .0103 4.77 80.96 *849
.0089 -12.6 .0133 6.24 53.33 .839
.0064 -10.3 * C013 6.47 82.80 .830
.0068 -10.0 .0153 6.79 52.26 .522
. 0073 -9.7 .0163 7.14 51.67 .513
.I0± T -9.5 .2173 7.45 81.34 .804
.0386 -9.0 .0193 8.18 80.39 .7S7
·.0095 -5.E .0213 8.7! 79.75 .772
·.0104 -0.2 .0233 9.02 78.85 .767
.0117 -7.7 .0263 9.52 77.92 .745
.20131 -7.2 .0297 10.01 73.12 .728
.·01 8 -8.5 .0333 11.15 76.25 .713
.0166 -8.4 .0373 ±11,8 75.63 .701
.2184 -8.1 .0413 11.82 74.93 .695
·.0206 -5.8 .0463 12.34 74.46 .659
.3°233 -5.5 .0223 ±2.36 73.58 .675
·I 0260 -5.1 .01 83 13.17 73.26 .674
·.0291 -4.9 .0653 13.35 72.90 .672
· 2327 -4.7 .0733 13.85 72.51 .669
* .0'72 -4.9 .0833 13.95 72.01 .666
,0438 -4.1 .2983 14.39 71,.4 .663
. 0528 -3.8 .0183 14.71 70.87 .665
* ,0639 -3.6 .133 I9*q4 70.40 .669
.0795 -8.3 .1783 ±5.50 E9.84 .677
·.0974 o260 .2183 15.97 69.24 .672
* 1197 -2.6 .2153 16.47 68.64 .669
2 .1 32 -0.3 .3433 17.14 60 1 .689
4 1970 -1.8 .4433 ±7.97 87.14 .601
O .2535 -1.4 .5683 18.9I 66.35 .565
5 .3093 -1.2 .693' 19.78 85.69 .462
.3762 -. 7 .8433 20.?k 65.02 .322
O °4432 -. 4 .9533 21.52 64.48 .192
.5324 -. 1 1.1933 22.00 63.99 .274
8 .6718 -. 0 1.3933 20.10 63.* 4 .010
5 .6480 -. 0 1.4525 22.12 87.3 4 00C

























































qATE " 01772 I -*.*,-O02? -0.17)
T 7UN : 31772-$ S T 1A - 00709 1ELP · 1.32 REM = 1294 Q
¥4UN 122971- I P/ ,002I15 'IL' $ ,3!9 q1q I176.0
PL-TE 15 UIr = 1. 2 , EL 50 fI I ,l0 ~t · 06
y(., = SC GM00 O 3,01 6 THETA IS-, ~ELI 10o37
KIE06)= -o21t0 GAW -. 132 °ETa = 2if . · $450
v+ u. T. I/OEL3 -10 I U I TAU. 0.
3,6 3,6 2. k .0027 _ I$,&*I T 3.03 87.Tk .OO9 ,IS5
k.O 3,9 2,? ,~§73I -1!,0 . 003 3.6? O?.03 ,oqp ,909
.. 5 I., 3.i *9035 '1.00f3 k2 e ..~5 ,el 9
5.0. e.6 ?*9 .0030 :I I3. :.OS, ~.7 eoo . 7 .9
6.0 0,4 ~*Z ,0Ok~~~6 -11.k .012] 5.k7 Ok.29 ,09 A3
6,15 .07 1 5 * 0041 -1.$ , 01 33 S.S0 97,63 . ak .06I
6 * 6, 5. *O3 -10.9 * 0163 9.1! -. 321 02"q ,955
$,9 7, $. 06 - . 00 7.k O$O ,?q 20
9.8 ?. Cm.0 7 2. 03 O.01 S.IS .?SC .00I
$0.8 35.3 6,7 .0003 -° .0 223 O.k7 ?9,77 ,760 .7'90
$0,o 0,7 7.1 .0090 -0,'6 ,0?k3 ':,I? ?0,1k I70 ,7
17, 02 T., .0097 _3.° .,06 9.S ?$9 ?~ ,7
$3T 907 7 ...0 - 2,0 ,O 9.?o 7.O *31 ,765
0,? I* S. ,03 7 5 ,33 $0,13 77,2 4 ,7?5 .751
16,6 LO.b 0.5 .01"27 -7.$ * 0343 10.09 76.6'1 ,714 .741
10.1 La's e.3 ,e30 -6.e .0773 ItO.Ok ?E. 0 .7?0 2 ,730
00.0l il,31 9,2 :.039 -Oo~l ,O~l
T
11.~0 III3 .6l ,17
I0. Si. I. S 06 - 6 * S09 I10 ?~.55 S67 . 0
2k,4 1I..0 q*? ,0I19 I6.0 .003 i2.10 7I#,I ,675 ,7PZ
23,0 12,3 10*2 ,0216 -I,5 .0503 12.50 ?'.59 .66q .684
33.3 12,7 T lO, .0253 - S.O .0653 12.00 72.9I 6 6 :,6?
IO.k 13,? 10.9 .0300 -4.7 C0"33 13.1! ?2,35 ,07 GO
S2,5 13,7 li.3 .0400 *~,3 .~1033 13.60 71.50 .1:, ,61
64.6 th.1 11,7 04q3 -4,0 . 3 .k,! 7a.qo *O6 *20
a1,5 14,5 12.0 ,0622 - ,O .168 lk.?§ 70.24 * 656 .6016
100.9 14.9 $2.3 .5770 -3.3 ,Zr03 25.20 F9,73 ,650 .090
ITS,1 15.~4 12,6 o0955 -3,G -,~0 15,6k1 69,Z .61 .570
I6. 16, I3*0 2122 - , * 333 a6 952 .66 ,3?
2oRo9 16,6 13.4 ,601 *2,2 *~333 16 I9 :'::8I *6#2 : '95 
202.4 17,5 13,9 ,2196 -1.7 ,S031 $?:.6 A60 ,Oq ~11
379.3 1O.7 14,5 .,2IS -1,? ,?0901 9, I.E 9,0?6 .11eo ,19
&76.$1 , II k,149 .3034 -,? .9039 ?0,06 60~06 . 33 .209
597.1 20.6 15.4 *k9~8 -*3 1.2333 20,03 O&.33 .1½3 0
69,0I: 21.0 15.6 ,007 -1 I $.k333 21,3k oe q ,. 4 °0
T** 2~1.0 $0.6 .6:36 - .2,63 1.kO2 03.62, . O0 01




































DATE * 011772 (-0.15, -Oo.02, -7.17A
905 R 11772-1 STN A = .00281
3UN 122971'1 C /2 ,00209
PLATE 1 00 U02 = 20.9
X(8NI 70.00 0C 3.8as
K7E061. -. 1790 GAN · -. 797
I V. U. T. V/9E13 -00
0 2.9 3.0 2.0 .0000 -13.9
3 3.4 3.4 2.7 .0023 13.6
4 3.9 3.7 0,6 .0026 -1.3.
5 I.3 4.0 2.9 ·O0 29 -12.9
I 6.5 4.! 3.3 .0032 -12.5
7 1.3 4.7 3.7 .0339 -12.1
O S.7 9.0 4.0 .0039 -11.0
9 6.7 I.7 46 .0049 -11.2
10 7.6 6.3 9.0 .09St -10.1
11 5.9 1.9 9.6 .0097 -00.2
12 9.4 7.4 6.1 .0064 -9.7
13 12.4 7.9 1.9 .0070 -9.3
14 11.5 8.9 7.1 .0079 -5.7
19 13.2 9.2 7.9 .0099 9.3
16 14.6 9.7 7.8 .0098 -8.I
17 16.4 12.4 I.3 .0112 -7.9
15 19.7 10.9 5.9 .0126 -6.9
19 211 11.3 9. 3 .014? -6.1
20 23.4 q.6 .0197 -6.2
21 28.0 12.4 10.0 .0159 -9.8
27 35.0 12.9 10.9 .2236 -9.3
21 42.0 13.3 10.9 .027 4,.9
24 46.6 13.6 11.1 .0314 -4.7
25 58.! 13.9 11.9 .0392 -4.7
26 19.9 14.4 11.9 .0470 -4.0
27 93.2 14.9 12.2 .0626 -7.6
25 I16.4 19.2 12.9 .07a3 -3.7
29 13.2 15.6 12.8 .0939 -3.2
70 186.2 16.3 13.2 .1291 -2.7
31 232.7 16.9 13.6 .19 -2.2
32 329.7 19.0 14.1 .2189 (1.7
33 4C10. 19.0 14.1 .20t4 -1.2
34 999.2 20.2 15.2 .3792 -. E
35 697.8 21.1 1T, .4690 -. 2
36 977.7 21.4 19.5 .5625 -.
3T 583.8 1.,4 19.8 .5940 -2.1





































1.803 518 - 1489.2
1.500 me. 6 1995.0
.1· lE311E3 - 3.107
.13 3115 OE# 12.108
.·E2 I 1.449
U T TAU. 9*
0.00 91.79 1.002 1.000
2.96 88.42 *.916 .943
0.20 07.92 .907 .939
3.59 87.33 .898 .929
3.91 56.65 .590 .914
4.24 57.07 .861 .903
4.96 59.29 .571 .591
4.95 54.81 .863 5683
5.54 83.68 .844 .563
6.20 82.62 .*29 .546
6.52 52.00 .809 ,o39
7.25 51.29 .795 .e91
7.71 00.20 .787 .906
5.7E 79.29 .746 .759
8.5' 78.61 .749 .778
,52 77.99 .735 .768
10.14 27.12 .719 .753
10.82 76.13 .707 .736
11.01 79.11 .697 .729
11.97 74.67 .65F .713
12.04 74.16 .670 .702
17.62 73.39 .68' .686
13.06 72.61 .656 .671
13.29 72.22 .657 .660
13.63 71.65 .652 .649
14.05 71.05 .649 .634
14.97 70.39 .649 .615
14.9 69.52 .6,4 .597
15.29 69.34 .649 .970
15.97 65.61 .637 5537
16.92 67.59 .609 .407
17.62 66.96 .562 .419
19.97 16.29 .467 .333
19.94 69.06 .267 .199
20.C7 64.36 .094 .067
20.92 66.3 07 .00 .002
20.90 64.20 .005 .00
20.92 63.97 .0C; .307




0 9* I.Y 0
1 .3 0.0 .0
2 3.2 3..1 2.
4 3.9 3.5 2.6
5 4. 3 ,3. 7.9
6 4.9 4.1 3.3I
7 9.2 4.6 3.7
5 9 7 8 4 7
9 6.6 9.5 4.6
13 7.9 6.1 5.1
13 9l. 6.6 5.6
12 9.3 '.2 6.1
13 12. I. 8.44 1,7 8.9 7.2
19 12.9 9.3 7.9
17 15.5 00.3 0.2
15 17.3 10.7 a8.
09 09.1 11.0 9.2
20 21.4 11.5 9.5
21 29.9 12.2 9.9
22 30.? 12.6 13.3
23 37.1 21.1 10.7
24 46.C 13.9 10.7
25 59.0 13.0 10.4
26 64.3 04.1 10.8
27 86.4 14.9 12.2
29 171.2 19.7 12.Z
29 076.0 14.0 03.1
73 269.7 1273 17.9
31 395,4 19.2 14.4
37 445.1 09.1 14.3
33 579.6 20.3 15.3
34 7101. 21.2 19.7
39 949.2 21.6 16.236 531.2 21.7 16.2































(3274216 1E.7·5,T9 925 · 1631.2
20.4 0012 - .1922 3713 · 3.921
3.962 0604 * .2066 211 - 13.998
-. 771 0235. .1. 2'6 144
'·272 9ETA 6 0 050.
-16.2 (.0102 0.00 91.75 1.002
-14.1 .2067 2.8' 88.19 .916
-13.m .2077 3.01 57.53 .939
-134, .0287 3,7 07.27 .904
-13.0 .1297 0,55 56.'1 .596
-12.7 .0907 3.0 90.97 .80'
-12.4 .2117 I.t.5 59.44 .79
-12.2 .0127 4.50 54.54 .872
-11.4 .0147 9.00 53.78 .891
-1C.9 .0117 5.74 !2.95 .3!5
-12.4 .2197 9.21 02.29 .821
-00.2 .2207 9.90 81.29 .92
-9.6 ,.227 7.,2 02.67 .787
-9.2 .0257 9.27 79.I9 .762
-9.5 .2787 5.76 70.99 .747
-8.0 .o217 9.25 77.95 .734
-7.2 ·2787 00.25 76.61 *711
'.2O .C&27 07.74 '7.19 .70'
-6.6 10.52 79.42 .694
6.0 .09?7 11.5' ?4.6w .676
-5.' .e287 112* 739.95 .669
-5. .252' Z 027 77.2 66SC
-4.9 .1227 02.77 72.49 .656
-4.6 .122' 13.02 77.20 .654
42 .1427 1.'7.44 .69
-79 .1927 13.97 73.79 .614
.2'27 14.?2 69.02 ,637
-2.9 .592' 151.2 59.10 ,642
-2.7 ,5727 16.78 f7.03 .637
-0.6 .7927 17.21 6e.93 .697
7 1.2927 19.1 65.33 .33'
-'1.9927 19.97 64.63 .154
-.0 1.,927 Z.3' 64.19 ,07
.2 2.1027 22.4? 64.06 .022
.C 2.4927 20*.4 61.06 .002
0aTE - 011772 (-C215, -2.202. -G6. 7)
0 5UN = 11772-1 1T5A = ,02272 6EL - 1.921 020 I !783.0
0 U5 122971-1 C c/2 - .32220I DE0L 1.949 E 2794
7LATE - 23 UI24 0 23.1 0EL2 * .1722 27L3 - 3.924
(09) - q90.00 GH = 3.900~ TH 2) .2192 971 - 15.248
0(E261 -.1490 GAl -.786 92T7 - .230 6 = 1.475
56 u0 30 ¥/ EL47 -TO 0 u T
1I . 0.0 o
2 1 .9~ 1.8 1.2
3 2.2 2.2 0.1
4 2.7 2.6 1.9
5 .*1 3.2 2.1
6 3.5 3.4 2.4
7 4. 0 3 . 9 2. 9
8 4.4 4.2 .11
9 5.:3 5 0 5.
II 6.2 5.6 4.4
1i 7.1 6.1 0.0
12 7.9 6.9 5.4
13 8.9 7.4 5.9
14 9.7 7.9 6.3
18 1 1 i . 3 9. 4 6 .
16 12.3 8.9 7.4
17 13.6 4.5 7.8
15 19.7 10.0 90,
19 17.2 10.7 5.6
20 19.4 11.2 9.0
21 21.6 11.6 9.4
22 26,0 12.2 10.0
23 30.3 12.6 1,.3
24 39.1 13.3 10.9
25 50.1 13.8 11.7
26 61.1 I1.2 11.6
77 83.1 14I 6 12.1
28 127.0 19.6 10.7
29 171.0 16.2 13.1
70 298.9 17.3 17.9
31 346.8 19.2 14.3
32 434.7 19.0 14.7
13 866,5 20.1 15.2
34 698.3 21.0 19.7
35 530.2 21.6 16.7
36 962.0 21.0 10.2
37 1137.a 21.? 17.2
3i 1049.1. 21.7 16.2
0.7022 -16.2 1.70o3lot :1 lt? ,07 1 2 1 4 .7 .0 2 4 1
.013 -1_,.5 · 011
.OC15 -14.7 .0261
.all1 -14.1 .0.71
.1· 22 -13.0 .2c2l
.9°22 -03.4 .0291







0075 -. 4 .0711
.30 95 -S.1 .2719
.0· ?9 -7.6 .0391
. 0 1 1 0 - 74 . 1 . 0441
.0122 -6.5 .0491
,3 1 4 5 96 . 2 . 0 7 9 1
.0973 -5.8 .0691
. I227 -9.3 2 e .0









.3967 - .9 1,5891
·.4715 -.2 1.9791
.5464 -. 0 2.1091
.6463 . 2.9891




















1 9.9 7 6 0.2 9
1 6 .:7 9 6 2 . 3 9
1 .3 69 . 0!
21 .15
IATE =010172 C(-0 .15 -C.Cil, -0.17l
T U.N = 12172-1:' 5T1a = 969 ELH is .- E- 2
U N Z22771 - CF/2 .0109 1Et , 1e I", "I 171.C
PLATE = I UT- r 29,7 C£12 " ,0! CFL3 : .l,
.IT) 2.00 1:43,v~3 T'EA ,O~C~ 1ECI ,oo9
K(1061= -,1450 G-O~ -.k3 22 =.5 l.k2
T v+ U. T, Y/1EL! -TO , I
2 3' 3, 2 2 .:2k - 6. . 0 159? f3
3 .3 2* .s .;,I! -e1 Ge ?,? !t9
t E2 k,~ ! .?V , V39 -S.E ,P(5. 1,57 ~C.I
5 6.t: ? , * ~k2 'I, ,o6° 96 ?.2
6 7,~ 5,~ ~.2~~~~~~1. .00C k* .IT 15.?t77
? 7.9 6·3 1.6 .0576 -~,. CC 5~ II.? T,2
8. e : 6. ? ,q 06tl -:, ,e91 12.17 ?t.?
9 7, 2 5Z .7? - . 00 3k 78
10 1, o 1, . 0772 -, 01 ~2 7
to 10.5 ?,9 °*7 1 *0S3 -3. ,07 1.~ Z
13 1!.3 .0 ,1 ,969 *2.7 ,Cl-5 16*DI 71.,96
14 1 .. 2 '.S 6,3 .10 :?.5 .0155 16.17 ?q35'
is 16,1 9*° 6.5 1~ Ill 3 .16S 16,9 129*
16 16,e q,2 6,6 .1166 - 2,2 ,07D 1772 69
17 16,9 qk ~. ,1232 - .010m 17.7t 6".qk
19 7, 9.6 I.q, 127 - . 09 80 a~
19 19.6 10.0 ?.1 .11 I -1,7 I01 s6 09
2C 2. 0 72c ,1359 -1,6 .o;~e 19.2~ E7.31
21 2k:l.ok.19 l~ ~63 19,1! ~.~
2 26T 'C:' 7,6 .196! -, G9 0! El
23 3C.? 11,1 7,° .3215 -%.c* ¢32·9 .K
25 kO21 1 , 1 ,297 ? I1 0 !~ k6
2S I3, 12.1 $, .392 :'I
~
9
21 67,7 tZ1* ', *I ½$?'6 -. t .oe9I 23.2i 61.7
29 as.6 12,5 q .5 ,sa -. 2 .oee ~k J ~1
30 103,1 1?.3 6.: ,?62°6 -,2 .11½a 2t9 62.!
oi 1,  1~.7 I . 167 . 179 ,1.,~ 12.62
33 215., 15. ·~, 1.62 - .4 .2I9~ 20as 1 62:,?
31 ZED.2 IS.6 s.5 1.9005 .C .2809 Z~c 62,2
39 360.C II,6 S.9 2.5560 .O .!a 93 29.!2 62.2':
36 3F 3.1 1IE o.e 2.6521 .G .~rft 29.!1 02.?e





























IATE · 011772 (-C.15o '0*002, -C.1?t
DATE - 012472 0-0.15, -0.04*. -0.171
T 9UN - 12472-1 STMA .0CC472
9UN 122771-3 Cr/0 .00369
PLATE = 3 U08 - 26.
X(TNW 10.00o GH - 4.301
IE0060= -. 53seo0 GAN . -t.004
I Y. U. T.
1 .0 0.0 .0
2 5.7 5.0 3.6
3 6.5 5.4 4.1
4 7.3 5.5 4.5
5 5.1 6.2 5.0
6 6.9 6.6 5.*
? e.- ?:; ?''
8 00.5 7.* 6.1
9 11.3 7.8 6.5
10 12.1 .1 6.8
11 12.9 8.6 7.0
12 13.7 8.7 7.7
13s 14.5 8.9 7.5
14 15.3 9.2 7.7
15 16.9 9.6 8.1
16 18.5 10.0 S5.
17 20.1 10.2 8.7
18 21.7 10.5 9.0
19 24.1 10.8 9.3
20 26.5 1.0 9.6
2 29z.7 11.4 9.5
22 32.9 11.6 10.1
23 36.9 1t.0 10.3
24 43.9 t2.0 10.5
25 46.9 12.2 10.7
26 52.9 12.4 10.9
27 60.9 L2.7 I1.1
2 60.9 12.9q 11.Z
29 50.9 13.1 11.4
30 c100.9 13.5 11.?7
31 120.9 13.8 11.9
32 149.0 14.2 12.I
33 1a1.0 14.6 12.2
34 221.0 15.1 12.4
35 261.0 15.5 12.4
36 321.0 1t5.9 12.5
3? 351.0 16.0 12.I
39 406.6 16.0 12.5
39 458.6 16.1 12.5
40 518.6 16.1 12.5





T Y* U. T.
1 .0 0.0 .0
2 5.2 4.7 3.3
3 5.5 5.1 3.7
4 6.* 5.5 4.1
5 7.1 5.9 4.6
6 7.7 6.7 4.9
7 8.4 6.7 51.3
8 9.0 7.1 5.6
9 9.6 7., 5.9
t0 10o.3 7.6 6.2
L1 10.9 7.8 6.5
12 12.2 8.6 6.9
13 13.5 9.1 7.5
14 14.8 9.* 7.8
15 16.1 9.9 5.1
16 18.0 10.3 8.6
I? 19.9 10.6 9.0
18 21.8 10.9 9.3
l9 24.4 10.2 9.7
20 26.9 11.5 9.9
21 30.1 11.8 10.2
22 33.3 12.0 10.5
23 37.e 12.3 10.7
24 4#.2 12.6 11.0
25 50.6 12.0 11.2
26 60.2 13.1 11.5
27 76.2 13.S5 11.5
28 92.2 13.8 12.1
29 114.7 14.1 12. 
30 140.3 14.4 12.6
31 177.2 1,.8 12.9
32 22E.3 15.4 13.2
33 2*.3 15.9 13.5
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ANALYSIS OF TEMPERATURE DISTRIBUTION IN
BOUNDARY LAYER TEMPERATURE PROBE
When any temperature sensing instrument is immersed in a fluid, the
indicated temperature will differ from the true undisturbed fluid temper-
ature. If one assumes that the temperature sensing instrument does not
appreciably alter the temperature field at the location of the sensor,
then the most common causes of error are radiation, velocity, and con-
duction losses. This analysis is aimed at estimating the conduction
losses.
A thermocouple probe was used in this study and will be idealized
as two butt welded cylinders in cross flow, as shown in Figure A-1. Each
end of the probe is assumed to be maintained at temperature To , and
the local gas temperature is named TX . Since the thermal properties
of the two thermoelectric materials are different, the analysis will be
divided into two regions. The applicable differential equation and
boundary conditions for the two regions are as follows:
Region 1 Region 2
d2e d22
- me - O 2 - m 2 0 = °
dx dx
el(-L/2) = o 02 (L/2) = 0 (A-l)
del : de2
el(O) = 62(0) k1 "l) =k 2 2
el(O) = e2(O) 1 dx x=O =2 dx x=O
where 0 = T - TX and the fin parameters are given by
ml 2 
=
4NuD kf/k 1,2 /D (A-2)
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The solution to (A-1) is
ei (x)-






A3 = cosh(p2 )sinh(pl)
cosh(p1 )







P1,2 = ml,2L/2 I
In order to compute the temperature distribution in the probe, the
Nusselt number based on the wire diameter must be known. From Kreith
[A-1], the Nusselt number for a cylinder in cross flow in air can be
correlated by
NuD = C(ReD)n (A-5)
The thermal conductivity of the two thermoelectric elements must
also be known. Two of the more common thermocouple pairs are Chromel/
constantan and iron/constantan. From Benedict [A-2], the following
thermal conductivity data was obtained:
iron : 0.0096 Btu/ft-sec-°F
constantan: 0.0038 "






Using the above data, the non-dimensional temperature distribution was
computed for D = 0.003 inches, L = 0.5 inches, and an assumed velocity
of 2 ft/sec. This velocity represents a lower bound on the velocity
encountered in any of the experiments; hence, it represents the most
severe test of the probe design. The computed results for the two dif-
ferent thermocouple types are shown in Figure (A-2). Since the thermal
conductivities of the Chromel/constantan pair are more nearly equal than
the iron/constantan pair, the Chromel/constantan probe has a more sym-
metrical temperature distribution. Also, the Chromel/constantan probe
has a much smaller difference between the probe center temperature and
the local gas temperature. Consequently, the Chromel/constantan probe
was judged superior to the iron/constantan probe.
In order to estimate the actual temperature error, one must know
both To and T . Since we do not know either of these two temperatures,
let us assume that To - T = 10°F . From the data in Figure (A-2), the
resulting thermocouple error would be AT = (10) (0.005) = 0.05°F . This
error is within the accuracy of the digital voltmeter used to measure
the thermocouple output voltage. Hence, the Chromel/constantan probe
should have negligible conduction errors at all conditions.
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Schematic of temperature probe
x, inches
Figure A-2 Comparison of temperature distribution in Chromel/constantan
probe with iron/constantan probe
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